Uniform asymptotic expansion of integrals : a selection of problems by Temme, N.M. (Nico)
Centrum voor Wiskunde en Informatica
REPORTRAPPORT
Uniform asymptotic expansions of integrals: a selection of problems
N.M. Temme
Department of Analysis, Algebra and Geometry
AM-R9503 1995
Report AM-R9503
ISSN 0924-2953
CWI
P.O. Box 94079
1090 GB  Amsterdam
The Netherlands
CWI is the National Research Institute for Mathematics
and Computer Science. CWI is part of the Stichting
Mathematisch Centrum (SMC), the Dutch foundation
for promotion of mathematics and computer science
and their applications.
SMC is sponsored by the Netherlands Organization for
Scientific Research (NWO). CWI is a member of
ERCIM, the European Research Consortium for
Informatics and Mathematics.
Copyright © Stichting Mathematisch Centrum
P.O. Box 94079, 1090 GB  Amsterdam (NL)
Kruislaan 413, 1098 SJ  Amsterdam (NL)
Telephone +31 20 592 9333
Telefax +31 20 592 4199
 	
 fiffffifl "! #$fi%#&')(*,+.-/
0!1fi32
 4%+'1fi+5ff.fi%6')78
0%9:1fi+;
<>=@?A@B5?BADCEA@FHGIADJK=DG#G*LHANMPOFDQRABA@FHSDATUFVL	O,F	O,WXBPOYQ[ZLHO\=DC]	=@F%^GET_A@` GbaIADC']@Bdc#e*fHgYhjiHk>fHg@l	mXn
o
SDGIO,pA@B3qfrkts.O@uvA@\ pA@BPmwPfHl@l	mw3x.A@` QRGyFT_uDABCzT{GR|OYQZ}ADS@LjF	O` O~@|*wZL	AVs.AvG*L	A@BR`_=@FHJXC
V "P
#ŁP,fi'$.*KX,03@	XK.'rD j¡	¢£¥¤X ¦#H¤XDR§¨¡	©j 
rªI¢¡	«b§­¬¥®.¯>°,±,²³¥°j´$¯¶µ·®P¸
¹º'»	¼	½X¾P¿X¼
o
FKG*L	AKOXSDSH=DC*T_OF/OYQG*L	AVSvOFvQABAF	SDA%ÀAÁ\AF	GET{O,FVArÂ=@\ ?X` ADCO	Q^XGET{A` GbaIADCrÃÀ5OXBÄVO,FÅ=DCÆ|\ ?	GIO@GET_SDC O	Q
Cr?ADSHT¨=@`DQEWXFHSDGET_OF	Cvc.Z'L	ANB­A@\=	TUFYTUF	~V?=	BG"OYQ5G*LHAÇ?Y=@?@ABP~XT_uDAvC'=¢CEA@` ADSvGET{O,FOYQ=DCÆ|\¢?HGIO@GET_SV\:AvG*L	OXJXC#QROXB
TF	GIAv~BU=@` CrwjTUF%?=YB­GET{SWX`_=	B,OFVWjFT QROXBR\È=@?X?BODÂYTU\=DGET_OF	Cvc$ÉAJ,T_CÆSW	CEC.CÆAvuDABfi=@`@ÊjCEGE=@F	J,=YB­J@ÊÁ?BO,pX` A@\C5=@F	J
ArÂ=@\ ?X` ADCrw3TUFVÀLT_S@LKÄ@F	O	ÀFVCr?@AvS	Tb=@`XQEWXF	SDGET_O,F	Ce·ABB­OXB#QEWXF	SDGET_O,F	C0w>Ë"TUB­|ÇQEWXFHSDGET_OF	Crw3Ì¥AvCÆCEA@`,QEWXF	SvGET{O,F	Crw
AvGISXc_n=YB­AÍFHADADJjADJKGIOÍSvOFHCÆG*BRW	SDG WXFT QROXB\Î=@?j?@B­ODÂT\=DGET_O,F	CDcKÏXTF=@`b` |*wtÀA%J,T_CÆSW	CÆCG*L	AÁB­ADSDAF	GTUF	GIABAvCÆG
=@FHJF	ADÀÎTF	CzT{~,L	GIC%TFÐG*L	AÐ^XGIOÄrAvCÁ?XL	AF	O\AF	OFcÑË'FA0ÂHGIA@F	CzT{uvApTpX` T O@~,Bfi=@?XLH|ŁO,F8WXFT QROXB\Ò=DCÆ|\¢?vÓ
GIOGET_SÁ\:AvG*L	OXJXC QROXB'TF	GIAD~,Bfi=@` C T_C ~XT_uDAFXw.GIO~@AvG*L	A@B"À'T_G*LB­A0QRA@B­A@F	SvADCGIOBAvSDA@FHG¢?=@?ABCNO,FÁG*LHAÁ^XGIO,ÄrADC
?jL	A@F	O,\A@F	O,F:QROXB3TF	GIAD~,Bfi=@` C'=@F	JÁB­A@` =DGIADJVGIO,?T_SDCvc
ÔŁÕ/ÔŁ¡¤Xv¢¡«bÖr5Õ}×ØIÙ0vÖ	3¥§b¡vÆ*«¨Ú,Öv¡«¨©'Û*	X*Ü	¬
m,fvË#iÝXw,qqÌPÞÝwjqq@MfHÝXw,qq@M.Þ	h,wffjÌ$ßqXw,qÝà}fvh}c
á
Æâã[	R ¢äå$¤XR¡vææ0¬
WXFT QROXB\ç=DCÆ|\ ?	GIO@GET_SVA0Âj?=@F	CzT{O,FXwABB­OXBQEWXF	SvGET{O,FXwtTUFHSDO,\¢?j` AvGIA~X=@\ \=ÇQEWXF	SrÓ
GET_O,F	C0wè^XGETUBR`_TF	~ÈFXWX\ pA@BCrwKÏ	A@BR\T Órx5TBfi=DSTF	GIAv~BU=@`¨wCÆGE=DGET_CÆGET_S	=@`5JT{CEG*BfiTpXW	GET_OFÐQEWXF	SvGET{O,F	Crw^XGIO,ÄrADC8?XL	ArÓ
FHO\A@FHOF,c
éêNë ìí"î%ïðñòó#ôÈõö.÷IñðDö.øHñò}ù5úÐó#û.ü&÷Iýí"òDþ¶îNï}ö5ó5ö.÷Iß.ò
 	
fffiffifl !"$#&%'(fl*)ffi+,%-.fl /01)(23$2'453$*)(.fl 6fl 78'9fi#:-23;
#:62<':+;%-	fl =<>?ff*@)fl <AB:4 $:+'-#&%ff	fl 7Cff*D2fffi1E"$#@%'fl*)6fl 7
%F)(*-G7	ff)fl H=
IJ2I$JLK'MON2PQ2N2R;SUT VLVWP(NXWfiVBYZP
2\[^]._a`
 	
(b`^$)flc*3;fi3@'CAB2	d	e,'fl ABfffU7*flcgh'ifl4,-(ff#jflc7k'il^ff84;-#&#:g7ff)	fl km
28[^]_;`^n!_01o_6p5_iqsr
t
2G]
tcu^v
_;`wqxq r
r
t
_
p r
y$z{
_ |
q r
r
tz{
_$}
qx~~~
\_Dx(-fi4^_';
u
=flcfi\%ff)(*"
18[^]._;`^<_028_Cp_iqŁr
t
2G]
t u^v
_;`'q8
b

c
b
8

tc
]
t 
p
r
`
r
_



b
q

]._;`
b `
Z:c_]Xc^XGET{A` GbaIADC3e*f	gg@ln*w,^}WXB.` =JGADuDA` O,?X?A@\AF	G}JXA
fl4^[^].`
w
J,MOGJ
w,<>=YBUT{CrwXC A@Bdc$m,wXh,wXmjÞYh	kjm@mm}c5MPO`b` AvSDGIAvJ
?=@?A@B­CeæfHll@qnæw,.O,`c5ÞXwt^t?BfiTF	~A@Bff3A@B` =D~,wPÌ¥AB` TUFjwXÞXfvhYkÞ@q	m>c
AB'fi


fiC'CB'fl ff21;ff#f F\-3


]._;`^?¡Ł¢
r
_

i
bw£
 _x -fi4^_'
u
~
 	
B'fl AB3@ -m
¤

]._;`¥

i


t¦
]
t¦
p
r
`
r
)fl,


]
b
;§
`
r
¤_'

i
b
AB'fi
§
<-fi4L_f¨©]fip
u

u
`fi=Fª<%fffifl;fl 7kfl 70ff*0ff\)-:-*flffi o7*fl ff391©«
ð(¬"ñû®­é$¯'°±F²
/$% 4
t³ ´
=
IJ¶µJk·iWfiVVWQGY¹¸RGºMONXZR'V
 	
H»¼C½B¾
ñòñÀ¿5ñÀ¿ó"ß$ö5ó"û$íö

`k4c0-fffffi0fl @(ff7ff)hfl /$%)(*2"Áh'8"$#&%'d
flh*)+;%-fl 6fl 7CÂÃ$].ÄF`fi(Å'Ã-].ÄF`fiÆ9Ã].ÄÇ`fi=ÉÈB'fffi7Xfl f'@fl 3$2-"Bh7	ff)flc/^ABhÊË
_CpÌ]
b
Í
q
b
Î
`
u
/
Â,Ï;]._;`^ÑÐ

ÒÓiÔ¶Õ
]
Í
fi_;`ff)fl,;ÊÖp5×]
Í
fi_a`a2BÊGØ¹
Å Ï ]_;`L
Ð

ÒÓ
ÔÙÕ
]
Í
fi_;`ff2ÊÚq×]
Í
_;`a)fl;;ÊGØ¹
AB'fi
Õ
-3À×Û-fii'C'flc'dXfl,)(22X 2'4ffi%-fifi/$-$2'4f'C+;%-flc
Õ
]
Í
_;`^n Ü


Ã
]fip
r
`

]
Í

t 
`
]
t
_a`


 ×]
Í
_;`^n Ü


Ã
]fip
r
`

]
Í

t 
q
r
`
]
t
_a`

Ý
b

\_DÞ2ß(-fi4L_';
u
=LàU'Á"$#f flc*o]
Í


`L-fiC4 $À a"Fm
]
Í


`L
t



^á
]
´
Í

p
r
`]
´
Í

p
y

`ââ-â
Ô
´
Í

pÌ]
t 
p
r
`

Ø

[^]
b

q
Í
q

`
^á
[]
b

q
Í
p

`



{

r

t
~~-~~
]
r
~
r
`
ã
\h'Cfi#:-23;\#:01:'Á+;%-flcBfl 7
Õ
]
{
fiÄF`L-3Ú×]
{
fiÄF`ä 6AB(&2:h'i7*fl (#
Õ
]
{
fiÄÇ`k
r
p
³
tffá
].åÄF`

q<~~~Hqx]fip
r
`¹

b
³
â
tæ
ââ-â]
´
p
æ
`

]
t 
p
t
`
á
].åÄÇ`




q
§
b
]fip
r
`¹
³
â
tæ
ââ-â¹]
´
p
r
`

]
t 
`
á
].åÄÇ`


×]
{
ÄF`GËp
r
r
á
åÄ
q
³
â
t$æ
yá
].åÄÇ`
|
p®~~-~q]fip
r
`

³
â
tæ
â-ââ]
´$
p
y
`

]
t 
p
r
`
á
].å$ÄF`



b
q
§

]fip
r
`


b
³
â
tæ
âââh]
´
q
r
`

]
t 
q
r
`
á
].åÄF`

Ý
b
~
B"f.2'4&fçcffi2'4$fffl U#À'flff3À 	
(.'flAB3@c
{

§
b

r

{

§


r
~
è
Á-*fl&.'flAB39 
§
b

§

n
r
t
$ ÄÀéx

`
Zc_]Xc^XGET{A` GbaIADC5e*fHg@gi@n*wffê>ADS@LHA@BSL	ADC3C0WXB,ë}W	A` ë>W	ADCPC ABfiT_ADC.CEA@\T ÓISvOF	uvA@B­~@AF	GIC5eEZLìAvCÆA'JXA'JjOXSDGIOXBU=DGEnæw,í
RffRGJgK'ºN¹J
î
ï
ºJRFZPðÖJ
wt<}=	BfiT_C0w,C A@Bdc5qwtqwtÞÝfrk,Þ	hjgc5M$O,`b` AvSDGIADJV?=@?ABCe*f	ll@qn*wff.O,`c3Þwt^}?@BUTUF	~A@Ba.A@BR`_=D~,wPÌA@B` TFXw,iDk,iÞ,c
ñAB'Ö'C+,%fl À*g#@2 3fc\'Á#:-2hL#ò]¹ U*/;AB'

n
t
ÄÇ`fi=
ó
fl \'C7	ff)flcÆfÃ ].ÄÇ`B 
(U3@h'C2ff4 
ÆfÃ ]ÄF`^õô
'ö
÷
t®ø
Ü
Ã
ô
'öù úû
÷
ûfü
r
q
û
v t

-39''fl A3
ÆfÃ ].ÄÇ`^
Ð
Ò

ö
ô
'ö:ý
8
b

c
Ã
]
{


`
]
t
ÄF`

q
§
]
{

¦
`
]
t
ÄÇ`
Dþ
 ]
r
~
t
`
ABh
{

§

r
=
è
*%fffifl;fl 7^Ag$U 3@fl :h'C*3;ff"Fm
r
ü
r
q
û
vt

t
u
øŁß
 
Ò
Ã
ú

r
q
b

û
.2


~
l^+;%-	fl À2À%fl ABBflc7
û
4 	
r
ü
r
q
û
vt
<8
b

c
Ã
¢
p
b


£
b

û


q]p
r
`

t
u
ø
ß
 
Ò
Ã
]
b

û
2

ä`

r
q b

û
.2


ú
0~
ÈB ffflc"
]fip
r
`

t
u
øsß
 
Ò
Ã
]
b

û
2

ä`

r
q
b

û
2


ú
À
§
]fip
r
`

t
u
øsß
 
Ò
Ã

b

û
.2




ú
Ú
§
¢
p
b

¦
£
b

û



AB'fi
§
2ä FA
{
-3
r
=kÚffh2%ff"$2'4\ ff"
ô
'öHù
v
÷
û
-362ff4 c2'4iABfl  '-2&'o+,%-.fl 
25]
r
=
t
`^AB@fi#:-23;/ff-3@Agffi fl ff3Úfl :h'ifi# 23;=
 h
(# 'flff3ff7*flc8'CB07ff)hfl \--Xflffic31
Ô
r
{y
Ø/;=
y
r
/	,=
yt
=
IJ
;J FW\QXZS'P(N¹MXffð@N¹º0N2RMhWS,PQ
>¹Úff*i¼C½
¾
ñòñÖ¿5ñ5¿ó"ß$ö5ó"û$íö
/F 	
()flc*3;fi3
2X].ÄF`^
ø
ö
Ã
ú
2


ABff*)hÀ7Xfl Ä
r
*\)ff"f%ff(2)(2%-G2'i2ff4 -=
è
i7Xfl ff3Fm
2]
ô
ö
`^
ô
ö
Ä
r
qÛr
Ä
q
tffá
Ä

qx~~-~q
]

p
r
`
á
Ä


b
q


ABh



ô
'ö
t u


Ãoq

b

q

|

|
qx~-~~


Ä 

qfiffG/a3

ÃCflff p r
y


b
 r
z
ff
|
p r
t
ff

q r
r
t
ffÁq r
æ ´,{
ffi
 \'6fi#:-23;o*B+;%fl 'ff*-1":#:-2GAB'5ABÁff)cÁ'6+,%fl 5 8h'C4ca
%ff*)]AB'

n!ÄF`= o)a	"/;fidX+;%-3$2'4fi#:-23;ch'i4 ffU%ff*)ifi)$39fi'AB3
2fffi"!,ABifihff:flfffXL(fl %ff*)o25 )	fl åff=
# $
ê&%KòDþ¶îNï}ö5ó5ö.÷IßÈñ}ì"ï@í"ý5òY÷dó#ý5òÐó#ô ÷dý.ö5ñ('#û$í"ð,ò*),+¥í"ò	÷Iß)òYö5ñïò
ffi
Á-Á)fl )'3ÀAg:fl  'fi2ff2'46ffff27Xfl # h"#@%'flX)0+,%-.fl Bfl 702ff4 *Ufl 7k'6."$%
- .
]._;`^
ø/10
]

`
ô

Ó32"4576
.*8
ú9
AB'fi;:xXÁÖ)fl fffl ffÁ1ß'À)fl #@%ff+Ö%ff*-'À-3_ÀXÁ *-fi4$%--#À=
ó
fl &)fifi-2-2'6fl 7
'6fl'\%--# (<®]¹'Áhfld¹)-239ffff17*fl (#&"6%-# -`k'"$#&%'fl$*)U F$fl ffifl 7
-=.
]_;`
#:":)h-'4=
ó
fl i2fi-)/Ç25ffff2'4@%Ffl 2ffi%fffifl  ff#:/w7Xfl ><?
{
'2ff4 -
-=.
]_;`B# -"À'fl A
fl '4Àfl,)(21* flc/'Ag'fiffi7*flc?<@
{
'1a4c-^#:"@ Ff#Àfl 'fl(fl ff*) =
ó
flcÁfl  'fi-2ff1'4@ffff27*flc#
+;%-fl g'i7*flc2fl AB2'4ffi# -
fl \%\)À  3$X2'4 ffX'3Fm
A
àÇ)Ch'Á)(*)%Ffl 2fffiBfl :flc\'-B:Ö 8	4 ffDC)-ff"&)flca(2 ff'ifl
-=.
]._;`E!,h B*/$%Ffl 2fffi
Ag'fi>F
v
F

-ffX'C]3ff3$o%fl 1afi`fi/$%fl H/'2'4 ffX-	/fl i39%fl 2fffiBflc7 :L=
A
>a$4,c^'U fffiB-34 ffGC)-)Lfl 7'h'\)(*)%Ffl 2fffimäABff*)h fl 'ä4 U'\3;fl #@2-ff
)flca(2 ff'fl H/,-3Ú)-À ffifi)h'3@ ff" 3;7Xfl #@2'4H:5AB	'fl '\3$*ff( ff2'4&)fl fffi4)/fi) =I
A
àÇ-.7*fl (# 'C1a4c-F2fffl&@fi-3ff-3@7Xfl #õ ff":&)flcff7*fl (# -w# %ff%ff2'4'/fffie,2'4D2a(fl&))fl ffff
h'i# -%ff%ff1'4 flc7 'Á)flcaflcff-3@'Á)(	*)-F%flc2a=
A
Ufl )ÀÉ7Xfl #:-8+;%-fl < ff"®2'4flff)-C+,%-.fl À À'Úfi	-ff:)(X)-8%Ffl 2fffi/
ã
-%ff*)»¶# 'flff3F/$2ff4  hfl f ff"f%fifi/;fi) =
AKJ
X)(B'icfffiÁ-3@'"$#&%'(fl*)U%fffl %fihUfl 7 h'C+,%-.fl k=
A
Ufl )Bfl \ flcff3ffB7Xfl 8'i# -13;=
A
l+a(3@'Cfi.fffiUflfABX3;3;fl #:-2^flc7 'i%-#À/$=¤4'=0 ff" 3;7Xfl #@2'4&:=
àU'LCffä7Xfl ffk%Ffl 2fffiG-^#Àfl,F7	fiçc'a	"C'Lfl ff	"i%fl,.2 ff22hw26%ff)*)%fffifl  ff#:0]¹A\-^'flcfi"/
fl %'X)/3$DMF)hfl Á-3Á)c2'4B'flcfi"'`E!fl 7XÁ'B)fl ff2 ff'	fl 2Á'L+;%-	fl C-LU%ffff"aX)-
2ff%fffi fl À-3À' 
h\h'i7*fl (# fl 7^'C+,%fl À*g'iff2#: gfiç ff1fi# ff=
 -3ff-3o Ffl,fl e'äfl Dh"#@%'flX)G--"ff*ä-fi
Ô
r
z
Ø¹/
Ô
æ{
Ø¹/-3
Ô
r
{z
Ø¹/h')fl 3ffifl ')flc)a 2'4
fl 3$DMGfiff*Ççc 	fl /;'Cfl'ifl 'Bfl À2ff4 -*=
N3ê,O
½
þQP5ý.÷Iô,ó#û.î í#òDþ¶îNï}ö5ó5ö.÷Iß3ò9R
ffi
C4 	8AB2	d	e,'fl ABÀ+#&%ffUfl 7ä'fl 'd	ffff27Xfl # +;%-flc\-3923$*)c8h 8)fl 3ff-"f%--# d
6# -":3$*hff 5' ffffl 7h'f+,%fl k=@àU'&%F)(*-L7	ff)flco2'f+'-#@%ffi-2^-
ffff27Xfl #Þ+,%-.fl ffi2ABff*)h'9%--#Ào#:-":fi"Ö2#f)h5*-fi4$ 3;fl # 2=S\ff17*fl (# +ffd
%-	fl B-fio7ffä2 3;()(2 ff2'4'C-	fl ffl 7G -$fl ff= >¹À%ffff"aX)-fl 8 *h*)-ff%fffifl  ff	# 
ff*o#:-":4 	624 ffi2h'ff3;"$2'4À%fffl  ff#:=6>¹4'-/Fff4 'Áh-)3;fffi-U7ff)	fl 
-fii'3;3Úfl@3;)(2 F h'ÁflcB]¹ªo2fi"97ff)hfl /ff(fifl \7	ff)fl H/ff%-- fl 1*)8)"$223;i7	ff)d
flc/;fi) = `fi=TSoff27Xfl # +;%-	fl \-fiÁ*fl67	ffk7Xfl \;ff# (*)- -2 hfl /; F)-ffi# fl \fiflc ff
-4$fl ff#:L) Ff3;fl %F3:Ag'ffff17*fl (# +;%-flcC-fiCh3F=USC-1"/ff'fl AB/F)fl;EV )(fffi
 )flc# i#Àfl fiC)fl #@%ff2*) 3 2Àffff27Xfl # +;%-flc=
W
,J2I$JYXRGºZð[ZFQXWMWUS'ð@ð:iY¹¸RGºMXNOZR
àU'i2)flc#&%ff(84,#&#:o7ff)hfl 
[^].wfi_;`^
ø
Ü
Ó
]\

b
ô

5
ú9
Bh'CA1d	e,'fl AB:"$#@%'fl*)g+,%-.fl 
[^].wfi_;`^n<_
\
ô

Ó
 r
q
6p
r
_
q
].Áp
r
`].Cp
t
`
_

qx~~-~

i_9 x=8àUff*o+;%-fl 5)-Ö 6fl  'fi-2'3  a"@1a4c 2'4D a"@%-fi=
ffi
 8- Ffl 'Á	I  'fl ffX3
 ;Cff+ff3F/Gfl 6*oi%fl;2 ff9flÀfi-e,f©õ¡]
÷
_U`fi/äfl Á*fi4^I>! )hfl _,=
´
AB%fffiha9ffff27*flc#
+;%-fl À)fl a-2ff2'4C'ofifl ^7	ff)fl @ 0*-2X3C1&'\-	fl D-Án<_f]-3ffi2 iX-fi4
3;fl #:-2G`fi=

,J¶µJkZ(` NDaFW^`·iWfiVVWQ0Y¹¸RGºMONXZR
àU'i#Àfla3$GC'3@(G7	ff)fl 
Æ
.
]._;`^
ø
Ü
Ã
ô

Ó	b7c3dfeY5
)fl,H<
ffú
Bh'i7*fl 1fl AB2'4 $"#@%'flh*)B+;%-fl km
Æ
.
]._;`^n
Ð
Ò

Ó
ô

Ó®Ü


Ã
] <L

`
]
t
_;`

 _x -4L_';
|

u
~
àU'5"$#f flc*À]g<L

`f-fi53;ECff'3E2Ñ]
r
=
r
`fi=
ffi
c - Ffl 'h<iI   'fl ff*3j<  kCff+ff3F/C)- AB:-e,
<ÌŁ¡]
÷
_U`fi/Fflc8*fi4^I5ªËffff27Xfl # +;%-fl Ö2Ö#:Bfl 7L#Àfffi-fi"97ff)hfl o*o4 Ú2
Ô
æ{
Ø¹/
% 4
y
åff=<àU'Ú#&%ff.*ffi*fflcx*-4& -2'9fl 7?<U/U ff'&'Ú+,%fl ?-*flÖ$f-E$"#@%'flh*)
%fffifl %Ffi"f7Xfl B*-4Á_ff=LàU'C+;%-	fl )-©*fl6 ffi7*fl ff391
Ô
r
Ø¹/$% 4
y
åff=

,J
;J lUPZ*m;*m N1Q2N¹MGnh` NVMXPNom;¸'MXNXZR@Y¹¸RGºMONXZR
5-ff"  *h*)-3$*h2 ff'flc&7	ff)fl o)-À 6-7Xfl #À362ffflfh'Áfi-3ff-397*fl (#
-
\
].ÄF`0
ø
ö

Ü
ô

\
5
 
0
]

`
ú9
~
àU'8$"#@%'flh*)0 F$fl ffBfl 7
-
\
].ÄÇ` ^93;%3ffBhfifl '4 "6fl  	4 G].ÄF`=GªCff#À
-
\
]`^
r
=
àU'5B6ff
-
\
].ÄF`^qpr
r
r
r
s
r
r
r
rt
p
0
].ÄF`
v
]
t
;ÄF`
ô

\
ö
 
Ô
r
q¡]
r
v
`¹Ø¹ 27LÄÀ
{
!
b

0
]
{
`
Ô
r
q®¡]
r
v
÷
o`¹Ø¹ 27LÄ@
{
!
r
q¡]
r
v
`fi 27LÄ
{
=
Lfl )(1fl km0'Áh"#@%'flX)^ F-flcff8fl 7
-
\
].ÄÇ`kX)flc#&%ff("f3$DMGfiaU2:h'CfffiÁ)B3$*h2'd
4 ff*.'3&-3F/c# flcfifl /-'$"#@%'flh*)07Xfl #:k3;flffi'fl^%$02fffl6fl '8-'flh'AB':Ä&)h-'4 7fl #
'4, h-1'ifl@%fl,.fl 'H=ªÑffff27Xfl # -%ff%fffl+;2#: flc)-Ö f4 	Ö2#:ofl 7'
WPPHZP
Y¸RGºMXNXZR
!'h[
æ
-3
Ô
å
æ
Ø¹=
u
,JwvJ x6ZPðÚQ2NGy W^`CN2RGºZð[ZFQXWMWUS'ð@ð:\Y¸RGºMXNXZ-R
ªC&%)(X- )Úfl 7Á'Ú%fffi$fl @ff )flc!AB)fl .*3;:'À'flc# 2{z3É2)fl #@%ffÀ4;-#&#:
7	ff)fl 
×D].wfiÄF`0 r
[^]ff`
ø
Ü
ö

\

b
ô

5
ú
ffi
'!Ú*ffi*-4 3ÄjõÖ'@7	ff)flcÌ×D].'ÄF`o*6fi"# 2]!0AB'!ÄÉ )flc# #:-2f-3
)(fifl,(B'C -2' 9'fiiX\f3ff3;5)-'4$i2À -$fl ff\7Xfl #
{
fl
r
=
ffi
:)-!3;ECff'5:h-7Xfl #: flc
|
 }F]

`fi/L)h!c h'
S'ð@ðÚh` NVMXPNom;¸'MXNXZR
 F)fl #Àf
~
$¸,VVNXRk` NVMOPN7m;¸'MXNXZ-R
= àff*B4 $
×D].wfiÄF`0
ø
Ü

ô

\E
 
0
]7}F`
ú
}'
ABff*)h5*CÚfi-3ff3 7*fl (# 7*fl Áhff*oe,13Öfl 7B%fffifl  ff#5=6ªŁffff17*fl (# -%ff%fffifl-+,1#  hfl )-5 F&4cÖ2
#:Ufl 7k'6fifl B7	ff)fl k/wBAB21 FC+,%ffX-2'3@1fi,=
´
=
±5ê,'í"ïðí[ß.ñ÷Iý.ö5ñ('#ûPí#ð,òÐí#ýG¿_Oíö5òó#ýùò[ñîNî í
àU',Cffh8%À2:h' "$#@%'fl*)fl 7G2ff4 -**
ffi
 fihfl k»¶#@# ff=iLfl X3;
-T
]._;`^
r
[^] ä`
ø
Ü
Ã



b
ô

Ó5
0
]

`
ú9
~
l^+;%-	fl  B'Áflc4 2
0
]

`^
Ü

Ã 



4c
-

]_;`Ln
Ü


Ã


[^] Dq

`
[^]gG`
_




\_D x,Cff+a3!F
Ô
æ{
Ø¹/ % 4
rr
y
-397ff'/'-Xfl7Xfl B# fl 84'-k+;%-fl ofl 7
0
=
ffi
'
@X^'fl$Cff+ff3Ú].-"/(@X3;%F3$2'4@fl  _a`Lff*U+;%-fl @ )flc# 2ff-1*3F=
ã
B5m Ł
v
_ff=
ffi
'h
*U'fl$8#:-2./-g* iflf+;%-3: 

Ł^=à'C+,%-.fl 
0
]

`U

Ü

Ã


]70`\]

pk0`

4 
-

]_;`^n
Ü


Ã


]70`
Õ

]gG`L_





AB'fi
Õ

] ä`L-fii%Ffl "$'fl #&X-*/
Õ
Ã] ä`0
r

Õ
b
] ä`^
{

Õ

]gG`0Q0
Õ
|
] ä`0
t
0~-~~
ABhÀfi)(ffflc&fiX fl 
Õ
Ý
b
] ä`^

Ô¤Õ

] ä`Fq
Õ


b
] ä`¹Ø ~
>.g*B1"&Ö 
Õ

] ä`^?¡^Y

o{
  Àx~
So3;\#&1*3f)fl 3$hfl Ufl 

]70`fi/ ^X/;fl 
0
/,hff*B+;%-fl @*ffff27Xfl #@"-1*3fAg@fi%)ofl
¨
Ô
{
`fi/F-3 2X-fi4Á3;fl #:-2:fl 7B'f)fl #&%ff	+À%ff*-'=ÁàU'6#:-25)fl 3$flcfl 
0
*\h ifi
2'4cff*-h\-fi6'flC(fl,fl:)(fl;fl&h'%fl 1a

^=
ã
H:3;'fl(f'63$2iflc7g)fl fffi4)fl 7
'Áà0-"flcg+;%-	fl :fl 7
0
c

fl =UàU'ABifiçcff2fi


b

?¡
Ô
]
r
qfi0`

Ø¹fi
{
B
r
t
BCff+ff3G~
ó
flc\# flcfi83;fi-1*BAB\7*8(fl
Ô
å
z
ØG-3
Ô
åØ¹=
vffJ2I$JkZPHWLS'WRFWPHQY^ ZFQO,ºW\N2RFMWS,PQ	V
ª 7fffih'%À*gfl&)fl X3;
-i
]._;`Lm 
ø
Ü
Ã 
]

`


b
ô

Ó45
8
ú9
 ]
´
~
r
`

-3

--	",X) /k-3©2)(fi.2'4À7	ff)fl ffi7Xfl Á%Ffl,hf -2'6fl 7

/

]
{
`C
{
=:à'@%fffifl  ff#ò*
flCff35É$"#@%'flh*)i+,%fl flc7
- 
]._a`8C_À x/äABff*)hXoffff27*flc#&	"À-2X3:Ag:%)6fl
Ú¨
Ô
{
H`fi=0ªU1
ffi
 fiflck»¶#&#:ff/ 'i $*)C-%ff%fffifl-+;2#:-a*U'Álff84,#&#:o7ff)hfl 
_


[^]gG`^
ø
Ü
Ã



b
ô

Ó35
ú
 B0o_>
{
~
l^+'-#@%ffB-fim
ã
-%ffX)i2ff4 -^].hfi-3ff-3D7Xfl #Ö`fim
ø
Ü
Ã



b
ô

Ó 5
0
]

`
ú

Öfla3$GC'3@(k7	ff)flckm
ø
Ü
Ã
Ô

]
r
q

`¹Ø


b
ô

Ó5
ú

ffi
fffie,B7ff)	fl km
ø
Ü
Ã
Ô

]
r
q

`
Ï
Ø


b
ô

Ó5
ú9

¡
- fl 2X)8)"$223;\7	ff)flckm
ø
Ü
Ã



b
ô

Ó

5Ý
.
5
 

ú9

Bfi62ff4 -.m
[^]._a`¹[^] ä`
[^]._ffiqKG`

ø
b
Ã

Ó

b
]
r
p

`


b
ú

ø
Ü
Ã

r
p
ô

5



b
ô

Ó 5
ú
~
>'C4$'- )h
-T
]._;`Lm 
r
[^] ä`
ø
Ü
Ã 
]

`


b
ô

Ó94¢5
8
ú9

r
[^] ä`
ø
Ü
Ã
ô

Ó

£45
8

=¤¦¥§
45
8¨
ú9

]

`
 Ö

_

AB 3;(#&2'Ch' 3ff3$	C%flc2a

Ã/w o*/' flc2'fl :flc7
ª©
]

`^pfi

©
]

`
v

]

`B
{
=8àU'6-7Xfl fid
#: fl @flf'Á-3ff-397Xfl #Ûfi3ff

]

`kpki2

]

`^Ł}fpki2U}q

]70`fi~
«àU')fl 3$flcfl Ö' )fl ff7Xfl #:-w# -%ff%ff1'4*o \'3ff3$ffi%fl 1aC 



Ã #:-%Ufl@' (3ff3$
%flc2aÀ }Ñ /i-3®ff*@3;#@2'

]70`fi=¬S\3;)fi-2?)fl 3$flcffl 



ff*94 9'
fi3ff-397Xfl #5m
-i
]_;`^
ô

Ó3­ 4
 8
[^] ä`
ø
Ü
Ã
}


b
ô

Ó

0
]7}F`
ú
}'
0
]7}F`^
}

]

`
ú9
ú
}

}fpk

]

`

©
]

`kpk

©
]

`
~
ªi4,-2km
0
]

`L Ü

c
Ã


]70`\]

pk0`
 ®
- 
]._;`Un
ô

Ó3­ 4
 8
Ü


Ã


]70`
Õ

] ä`L_





\_9x/ffff27Xfl #@"-1*3ÀAB	Àfi%F)8fl;5¨
Ô
{
`fi=0ªo:2ff4 cfl @ a"9%-fiU%fffiflff)3$fffi4 
f14 ff"6 (8+,%fl k=
ó
fl 3;fi2*UABifi7*ifl
Ô
å-Ø¹=
¯3êŁõö}íö3÷Iò	ö.÷Iß$í"ð&¿[÷dòYö[û$÷+P.ö.÷Ió"ý&ôP5ý5ß$ö.÷Ió"ý5ò
5-ff" )(ff#fffX i3$*1 ff'fl f7	ff)flc\)-: FÁ-7Xfl #À362fffl'Áfi-3ff397*flc#©m
-
\
]7ffF`0


t u
øK°

Ü
ô

ß
 
\

 
0
] ±a`
ú
±ff ]
æ
~
r
`
ABh
0
--	",X)i29'4 ; flcff'fl,flff3Öfl 7U> f=àU'6%fffifl  ff# *i(flÀfl  'fi-2-h"#@%'flX)i+,%-.fl 
\  x/w B'flc*3ffUffff27Xfl #@"fAB	Àfi%F)8fl;ff:¨@> f=BàU' (3ff3$C%Ffl 2ff8 \h'Áfl 	4 2@# -" F
2X3;Áfl Cfl 'fiX3;Á'62fffi -kfl 7^2ff4  fl k=BlB%)(X-2"À'6-.fl fi²ffÚn
{
*\flc7^2a(fi=
>¹À#@2'fl 	fl4"Cfl 7k"$#@%'fl*)HmGÁ3ff3$	\%Ffl 2ff^#:")(fifl,'i3;d	%fl 2ffBfl 7F2ff4  hfl k=GàUff*U"$%
fl 7 3$X2 ff'hfl f7	ff)fl Àflff))(ffU7	fiç 'ff"!$2@7O)B'i4,-#@#:83$*h2 ff'	fl k/'i Ffi3$*(2 ff'fl 
-3Ú#:-ff"Àfl'f)(ff#fff* 	 3$*h2 ff'	fl :7	ff)fl 6)-5 Ff-.7*fl (# 3 2a(flÀ'&fi3ff-3 7*flc#
]
æ
=
r
`fi=
à'i *)C-%ff%fffl+;2#:-ff^*U'ffi'fl #:-Ç3$*h2 ff'	fl &7	ff)flc5]¹fifl B7	ff)fl G`
Õ
]7ff
÷
\`^


t u
ø
°

Ü
ô

ß
 
\

 
ú
±6
r
t
7O)-]pff
ü

vt
`fi~
àU'%fffla)3$fffi9flÀfl  'fi-1©9ffff27Xfl # +;%-flcXo 3Öfl Ö2ff4  fl À ff"Ú%-fifiH=
ffi
'fl (# -1{z
0
]
{
`^
r
-3@AB(
0
] ±;`U
r
q
Ô
0
] ±a`Çp
r
Ø¹=^àU'
-
\
]7ffF`^
Õ
]7ff
÷
g`kp
r
÷
tcu

ø
°

Ü
0
] ±a`kp
r
±
ú
ô

ß
 
\

 

Õ
]7ff
÷
g`Gq
r
÷
tcu

r
p
0
]7ffF`
ff
ô

ß
 
\
°
 
q
r
÷
t u

ø
°

Ü
ô

ß
 
\

 
0
b
] ±a`
ú
±ff
AB'fi
0
b
]7ffF`k
ú
ú
ff
0
]7ffF`Fp
r
ff
~
³\%F 2'4@ff*%fffiflff)/ffABCfl  '-2
-
\
]7ffF`k
Õ
]7ff
÷
\`

].`Öq
ô

ß
 
\
°
 
÷
t u


°
].`fi
ABh

].ff`^n Ü

c
Ã






°
].`^n Ü


Ã


]7ffF`



AB'fiCh' )fl;EV )(fffi\-fiC4c@ a"



0

]
{
`fi


]7ffF`k
0

]
{
`Gp
0

]7ffF`
ff

0

]7ffF`0
ú
ú
ff
0


b
]7ffF`Gp
0


b
]
{
`
ff
~
ó
flc\# flcfi83;fi-1*\-3À-%ff%ff1*) flcL(flDh- 3$X2 ff'hfl f7	ff)fl gAi7*8(fl
Ô
å
æ
Ø=
´3êNë ìí"î%ïðñòó#ôòYö>í"ýä¿Pí#û¿;ô,ó#û3îNò
>¹:à0- ff
z
=
r
ABi4 ifi-3ff-367*flc# 0flc7G2ff4 -Xä7*fl BABff*)h AB2	d	e,'fl AB&%F)(*-F7ff)hfl B-fiBh3
g *)-%ff%fffl+;2#:-fffi=
ffi
4 C'f)(	*)-G%Ffl 2fffi/w'f)fl,-()) flc7LABff*)hÉ)Bffff17*fl (#&"
%fffifl  ff	# =
ffi
Á*fl4 ofi7Xfi)oflf'i2	 ff=
µ;¶¸·;¾½º¹5»
Ô
r
Ø¹=
ffi
Áff#À\ o'\7	ff)flc
0
-fiC--";*)g2ffi'4 ; fl ff('fl,flff3@fl 7^'i% Àfl 702a(4  	fl 
3À \'Á)(	*)-F%flc2a=
Ô
t
Ø¹=à'i2a(4 -*fi3$)6fl'2%ff%fffifl-+,2#:-fffi^Ag'
0

r
=
Ô
y
Ø¹=
J
GMÇaU2fffi -*Ufl 702a(4  	fl  -fiÁ*fl62ff4; 3F=
Ô
´
Ø¹=^>]
z
=
æ
`\-3É]
z
=Ùå;`LABfl $3ff3$C%Ffl 2fffiC)fl,-()ÁAB'<Ì
{
!F'f)C-fif3$DMGfiff/ )-h
1]
z
=¶å;`k-:3ff3$	fl -)(h*)-'%Ffl 2ff 


{
X0%fffiffi]X%flc8flc7k'o7ff)	fl f2À'i+,%Ffl 'a
3@3@%flc2aofl 7k1a4c flcG`fi=
Ô
æ
Ø¹=^>©-1ä)$B#Àa-fi"f-%ff%fffifl-+;2# cfl U)-À ffi3@7Xfl Cff+a3 -1'Bfl 7^'i%--#ÀU<U=
Ô
z
Ø¹=\ $-)o'37fffih'C2a$4,cfl BAg:%)6flÀ'f)fl ()fl Öfl 7fl C fl ff3ff
3@' 3;(#&2cfl &flc7G# +,2#:-fffi4cfl Ufl 7^-2X3$"=
µ;¶*»o¶>½º¶(¼"¿º¶»Á¼½¼^¾Y¶k¿[ÀºÂÁÀf½ ÃP½X¾(ÄÂ¾ÆÅ
ffi
@4 6fi7Xfi)(fl:'1 hfffi67*fl 'Àfi-3ff-3Ú7*flc# o#Àfffl '3 2xàk ff
z
=
r
=f>#:-ff"
)U'i1a4c-*^-3$DMGfiff^7	fifl #õ'fl;\1 'ifi- ff	/ ff'B'C"$#@%'fl*)7X fffi#:-"Á FC'
-#Ào2:'C4 $Àfi7*)=
Ô
r
Ø¹=\]
z
=
r
`fim
Ô
t
r
Ø/
Ô
yt
Ø¹/
Ô
yz
Ø¹/
Ô
´$´
Ø¹/
Ô
å
{
Ø¹/
Ô
r
{$t
Ø¹=
Ô
t
Ø¹=\]
z
=
t
`fim
Ô
å
t
Ø=
Ô
y
Ø¹=\]
z
=
y
`fim
Ô
yt
Ø/
Ô
ææ
Ø¹/
Ô
zt
Ø¹/
Ô
9Ø¹/
Ô
å
y
Ø¹/
Ô
å
æ
Ø¹/
Ô
³${
Ø¹=
Ô
´
Ø¹=\]
z
=
´
`fim
Ô
r
æ
Ø/
Ô
r
z
Ø¹/
Ô
tt
Ø¹/
Ô
´
r
Ø¹/
Ô
æ{
Ø¹/
Ô
æz
Ø¹/
Ô
z
r
Ø¹/
Ô
zæ
Ø/
Ô
zz
Ø¹/
Ô
z
Ø¹/
Ô

r
Ø/
Ô

´
Ø¹/
Ô

z
Ø¹/
Ô
r
{ ´
Ø¹/
Ô
r
{z
Ø=
Ô
æ
Ø¹=\]
z
=
æ
`fim
Ô
t{
Ø/
Ô
t³
Ø¹/
Ô
y{
Ø¹/
Ô
´;æ
Ø¹/
Ô
´
å Ø¹/
Ô
æ{
Ø¹/
Ô
z$z
Ø¹/
Ô

y
Ø/
Ô

æ
Ø¹/
Ô
³
r
Ø¹/
Ô
³z
Ø/
Ô
r
{
r
Ø¹/
Ô
r
{z
Ø¹=
Ô
z
Ø¹=\]
z
=
z
`fim
Ô
t
Ø¹/
Ô
z$³
Ø¹/
Ô
å
z
Ø¹/
Ô
å-Ø¹/
Ô
³c´
Ø¹=
Ô
-Ø¹=\]
z
=`fim
Ô
z
å Ø/
Ô
å
r
Ø¹/
Ô
³t
Ø¹/
Ô
³$æ
Ø¹/
Ô
r
{
Ø¹=
Ô
åcØ¹=\]
z
=¶å;`fim
Ô
r
å Ø/
Ô
tz
Ø¹/
Ô
t
å Ø¹/
Ô
t$³
Ø¹/
Ô
yy
Ø¹/
Ô
zy
Ø¹/
Ô
å
´
Ø¹/
Ô
³
r
Ø/
Ô
³y
Ø¹=
Ô
³
Ø¹=\]
z
=
³
`fim
Ô
t
Ø/
Ô

{
Ø¹/
Ô
³³
Ø¹/
Ô
r
{
r
Ø¹/
Ô
r
{æ
Ø=
Ô
r
{
Ø¹=\]
z
=
r
{
`m
Ô
r
{
å Ø¹=
 ÈÇ
É3¼	¾¼=Ê¾½ËÊÌÍ½P½· ¹Ä=Ä"½º½(Î À·¾¼.¼ ÏK½À¼^ÀI¿X¾ÁiÄT½ªÀ¼.¼»
]
z
=
r
` Ð
Ü
 Ü
ô

Ó35
 HÑ
45
8
5
(Ò
.
ú
l^(fifl B7ff)hfl 


{


ŁÓg<
]
z
=
t
`
Ð
Ü
 Ü
ô

Ó35
  Ñ
45
8
45
(Ò
.*8fÔ
ú
ffi
 F87	ff)fl 


{


ŁÓg<
]
z
=
y
`
Ð
.
 Ü
ô

Ó35
 
0
]

`
ú
l^(fifl B7ff)hfl 


{


Q<
]
z
=
´
`
Ð
Ü
Ã
oÕ

b
ô

Óg4
ß
 
5
 

.
5
8
0
]

`
ú9
ffi
 F87	ff)fl 


{


Q<
]
z
=
æ
`
Ð£Ö
ô
Óg4
ß
×
5
×

.
5
8
0
]

`
ú
ªo2fi"97ff)	fl 

jØ
÷
<
]
z
=
z
` Ð
Ü
Ã

.

b
ô

ÓÙ5
0
]

`
ú9 Ú
#&#:o7ff)hfl 


{


Q<
v
_
]
z
=¨` Ð
Ü
.

Õ

b
ô

Ó35
0
]

`
ú
>¹)flc#&%ff(C4,-#@# 


{


Q<
7	ff)fl 
]
z
=Ùå;`
Ð
Ü
Ã

Õ

b
ô

Óg4¢5	Ý
.
Û5
8
0
]

`
ú
BG7	ff)flc


{


jØ
÷
<
]
z
=
³
`
Ð
Ü
.
ô

Ó35
]


pfi<

`

0
]

`
ú9
BG7	ff)flc

jØU<
]
z
=
r
{
`
Ð
Ü
Ã
dfÜ
¥
Óg4¢5

.8
5

.
0
]

`
ú9
  2'ffi2a(4 -


{


Q<
Ý
¾ºTÁf¶ßÞà7á	à
 fi-3ff-397Xfl #:^flc7k2ff4 -*
Ô
rr
Ø¹=
¡
%iAB	5fl' %F)(*-^7	ff)fl 6o# 2©-%ff%fffl+;2#:-fffim
Ô
r
-Ø¹/
Ô
tt
Ø¹/
Ô
ty
Ø/
Ô
t ´
Ø¹/
Ô
tæ
Ø¹/
Ô
yæ
Ø¹/
Ô
y
å Ø¹/
Ô
y³
Ø¹/
Ô
´;{
Ø¹/
Ô
´,t
Ø¹/
Ô
æz
Ø¹/
Ô

t
Ø¹/
Ô

y
Ø/
Ô
å
³
Ø¹/
Ô
å Ø¹/
Ô

³
Ø/
Ô
³
Ø¹/
Ô
³
Ø¹/
Ô
³
å Ø¹/
Ô
r
{{
Ø¹=
Ô
r
t
Ø¹=LÖfl 'fl$4 -%ffUfl h"#@%'flX)L-fi
Ô
r
z
Ø¹/
Ô
æ{
Ø¹/
Ô
r
{z
Ø¹=
Ô
r
´
Ø¹=
¡
%BAgÀfl$fi	A8B-3À4'-k%)8-
Ô
z{
Ø¹/
Ô
z ´
Ø/
Ô
zz
Ø¹/
Ô
åå Ø¹=
°Pê,âP5û,ö
½
ñû&ñ}ìí"î%ïðñò
ffi
f)fl X3; 97*AËfi)ffC+'-#&%ff	\fl 7^ffff17*fl (# +,%-.fl o7Xfl 8%fi*)(ff*ffi%F)(*-07ff)hfl =
ffi

4 $ 97XAŁ3;fi-2*ofl 7B'6 *)%o7Xfl Á3;$2'4À'6fiff	fi=CÖfl fi3;fi-2X8)-É 67*flcff3Ú25'
2( fffi=
 , 
ãJ2I$J S'¸ffWPPWZZQnffRFZð@NXQV
àUff*2#&%Ffl fifiaU+-#@%ffo*B)fl *3;3@2
Ô
t$³
Ø¹=kà'
ã
 4c'fii%flc"'flc#&**L-Á3;ECff'3@ ff"
ä
.

].ÄÇ`^


å\
Ã
¢

qK<

pçæ
£
]fip\ÄÇ`
å
æ
á
-39-C'C4$' 2'4D7ff)	fl km
]
r
p

`

.

b
ô

5
ö
g4
b

5
8

Ü


Ã
ä
.

]ÄF`

 

;
r
~
ã

À

q
b

] < q
r
`
àU':ABC)- 3$X2'4 ffX²C'ÁÄäpU2a(fi-X^ABh 3$DMGfiff$"#@%'flh*) -	fl ffB7*fl 
ä
.

].ÄF`^AB'

*UX-fi4C-3<É*iCff+ff3Fm
]7Ó`&ÄÚ
{
m # fl 'fl$fl ff*)gfi4 flck/
]7Ó7Ó(`DÄ '-
{
m flcffi4 flck/
]oÓ7Ó7Ó(`
{
®Ä:
´
Gm fl,()(22* (fl fi"6fi4 flck/
]7Ó7èw`DÄ '-
´
äm hffff2'46%fl 1aB4 fl k/
]7è'`&Ä
´
Gm #Àfl 'flfl ffX)Bfi4cfl k=
>!)9]7Ó(`fi/U]7Ó7ÓoÓ`fi/]7è'`iAB )-4 $&+;%-flcC1ß(# ifl 7i# fffi-"À7	ff)fl =
ó
fl f'
flc07	fifl #
]7Ó`f(fl&]oÓ7Ó7Ó(` ABi'3:BhG7ff)hfl k/
]oÓ7Ó7Ó(` (fl&]oè'` ABi'3:-:ªo2fi"7	ff)flck=
fi
é
x4kê
ì
ý
î
ý
î
ì
Airy function
Bessel function
ÌBÀfÃë5½º¶kìà7á	à
àU'

zfifl;Bfl 7
ä
.

]ÄF`^fla))(ffi2:'i1a-^]
{

´
F`=
 
ffi
'fi<É*LCff+ff3F/'ABfl6ffff27*flc# +;%-fl o(V )Á(fl&)fl 8'ffifi- Ääp\-+,XBAB:fl (*-%ff%ff2'4
3;fl #:-2=ä>
Ô
t³
Øh'Á4'c2'47	ff)fl ÀXU3À(flfAB(8'
ã
 4 '(fiC%Ffl "$'fl #&X-Ço-)ha"
2ff4 ./-39' h'$3ff3$\%Ffl 2ff^#À'flff3*U-%ff%ff239fl6fl  'fi-2@+,%-.fl 2&(# fl 7Gª\2"&-3
BG7	ff)flc=
í1ÎYÄ"¾¼#»^Àf½¼ŁÀ¼ ¼¶>½· »,½»U¿î¶»»ï¶¸Ái»]ë=¼"¿X¼^Àf½¼"»Ëà\ã


].ÄÇ`^
p
s
t
b

Ó
Ô
÷
Ä

p5Ä®p5-)2ff
÷
p\Ä\Ø¹ 27LÄÚ¥
{
!
b

Ô
÷
Ä@p5Ä

q-)2
÷
ÄoØ¹ 27
{
¥xÄÚ
r
/
]Ù,~
r
`
AB'fii7Xfl ÄÚ¨Ö]
{

r
Øw'Áç a	."

].ÄÇ`0*\3;ECff'3 25]3,=
r
`fi=kà'
t
.
ô


ö
ä
.

]
´
'ÄÇ`kn
Â
.
]
Í

`

.
Ü

ð

Ã
<

ð
]
t
Ç`

ð
p
Â
.
Ý
b
]
Í

`

.
Ý
b
Ü

ð

Ãòñ

ð
Ý
b
]
t
Ç`

ð
Ý
b


 x/Fffff27Xfl #@"97*flc Ä5¨®]fipixfi$Ø¹/wAB'fi&Ö¨Ì]
{

r
`fi=CÂ
.
]._a`L*ih'Á7¹-#@22*gBh^7ff)	fl k=
àU'Á)fl;EV )(fffiB<

ð

ñ

ð
Ý
b
7Xfl 2fl A®7	fifl #Ûfi)(ff	fl =
ã

óÇ]
û
`^õô
û
.2ff_;]
û
`ö
.
Ý
b
ú
_
ú$û

AB'fiCh'Cfi*cfl @ AB_f-3
û
*B4c@ a"@'Áçc 	fl 
_ffip5Ä8)flho_D
û
p


]ÄF`
v
û
~
J
ECff'À:6fl 7B7ff)	fl ;÷Èó
ð9ø
 ÷^ù
ð9ø
-3)fl;EV )(fffi[÷È<
ð9ø
÷
ñ
ð9ø
 ff"Ag2'4hóÃ]
û
`CúóÇ]
û
`C-3
AB'fiûü
r
ó
ð
]
û
`^Q<
ð
q
ñ
ð
v
û
q]
r
q


v
û

`7ù
ð
]
û
`fi ]Ù,~
t
`
ó
ð
Ý
b
]
û
`^flù
©
ð
]
û
`kp
< q
r
û
ù
ð
]
û
`fi~
àU'Á)fl;EV )(fffiB<
ð

ñ
ð
-Á)fl #&%ff'(39 a"Àff 	'fl Àfl 7
û
jØBÓ

25]3,=
t
`!

*\3;ECff'3 25]3,=
r
`fi=
í1ÎYÄ"¾¼#»^Àf½¼ŁÀ¼ ¼¶>½· »,½»%¹À½ºÅý»]ë=¼"¿¼^Àf½ª¼#»ºàBã


].ÄF`U
p
s
t
Ó
Ô
y
ñ
].ÄÇ`
vt
Øb

|
 27
{
®Ä:¥
r
!
Ô
y"þ
].ÄÇ`
vt
Ø	b

|
 27Ä
r
/
]Ù,~
y
`
ñ
].ÄF`^ r
´
u
p

].ÄÇ`^õr
tLÔ
-))fl,
÷
Ä®p
ü
Äfp5Ä

Ø¹
þ
]ÄF`0
r
t
Ô
ü
Ä

pÄÌp-))fl;
÷
ÄBØ¹~
àU'
]fip
r
`

t
.
ô


ö
ä
.

]
´
'ÄÇ`^n

Ó

Í


|



Ü

ð

Ã
<

ð
Í


ð

b

|
p

Ó
©

Í


|



Ü

ð

Ã
ñ

ð
Ý
b
Í


ð

}

|

 ñ


x/cffff27Xfl #@"\7Xfl LÄ:¨©] ß 5Ø¹/-AB'fiBßi¨Ö]
{

r
`fi=

Ó]_;`'X0'Bª\2"C7	ff)fl k=0àU'8)fl;EV )(fffi
<

ð

ñ

ð
Ý
b
7Xfl 2fl A7	fifl #õ'ffifi)(ff	fl 
ó
ð
]
û
`^Q<
ð
q
ñ
ð
û
q]
û

p


`7ù
ð
]
û
` ó
ð
Ý
b
]
û
`^Łù
©
ð
]
û
`fi ]Ù,~
´
`
ABh
óffÃ ]
û
`^QóF]
û
`L
Ô
r
p_

]
û
`¹Ø
4
.

b
8


ú
_
ú$û

AB'fiCh'Cfi*cfl @ AB_f-3
û
*B4c@ a"
r
t
Ô
)fi-ff'_CpÄw_ ØF
r
y
û
|
p


]ÄF`
û
~
àU'Á)fl;EV )(fffiB<
ð

ñ
ð
-Á)fl #&%ff'(39 a"Àff 	'fl Àfl 7
û
jØ

15]3,=
´
`E!

*\3;ECff'3 25]3,=
y
`fi=
ffi
'Q<E*-*fl5-1fl A3©fl54 fifl Asfl'&+;%-flc fi@'3;3<].h
Ô
y
r
Ø7*fl f+;%-flc62
'zfifl,63;fl # 2Ö2#:ifl 78	# fffi-fi"@7	ff)flc 3
Ô
³
r
Ø07*flc +;%-fl 2#:ifl 7\(
7	ff)fl \3
è
#@o%flc"'flc#&**`fi=
Hermite polynomial
a
›
O(n) 
Bessel function Airy function
Elementary functions
x
fi
ÌBÀfÃªë½º¶_ìà à ffi
'<x-3

fl 7
ä
.

].ÄÇ`g- flhX-fi4f-3 %fl;$/
´
"%FBfl 70ffff27*flc# "$#&%'fl$*)B+;%-flc\-3
´
3;fl # 2L-i'3;3:(fl
)fl$gh'f].Ää<`fipU-27F%ff*-'
ãJ¶µJäWPð@NCN2P,ºN2RMhWS,PQ
ã

-
§
].ÄF`Lm 
r
[^]

q
r
`
ø
Ü
Ã

§
r
q
ô
5
'ö
ú9


 p
r
~
àU'97	ff)fl ffifla))(ff2xç aff#ò# )h-ff*)H/F7Xfl Á2hfi-)925%fffifl  ff	# ffifl 'À3$*(2 ff'fl 5fl 7
%-fih*)(0 7*flc2fl Ah'
ó
#@	
J
1)Lhfi *h*)=GàU'o%fffifl  ff	#Ñ*^fl&Cff3& "$#&%'(fl*)+,%-.fl 
 #
7Xfl \*-48 -2'ofl 7LÄÀABff*)h:XUffff27Xfl #@"-2X3@ABÀfi.%)ifl

¨
Ô
{
`fi=
ó
fl 83;fi-2XBABifi7*ifl
Ô
z
åcØÇ3
Ô
³æ
Ø¹=
ffi
'ÄÚ
{
ABi-C'Á)fl fffi4$aB+;%-fl km
- §
]ÄF`^ Ü


b
]fip
r
`


b
ô
ö


§
Ý
b
ffi
'©Ä
{
ABÁ)-:-.7*fl (#j1afl')fl fffl ffB2ff4 -
- §
].ÄÇ`^ r
t
Ó
ø
Ö
ô
ö



§
Ý
b
2
u

ú


AB'fi/a2ff*2"/Ì*\$fi*)-Gcg)('B'C-

p\-+;*U F.AB
{
-3
r
=
à'©(3ff3$À%Ffl 2ff

ÃÖfl 7Á'53;fl #@2-ff%-f*9'53;  $:fl 7Á+;%k].Ä

p

1

`fi/o 9*/

Ã6

v
ÄG=BàF* Ch' )fl fffl ff8(fl%offfifl '4c:'C%Ffl 2ff

Ãf-3Úff# 'ffifi*3$'=BªCff#@2'4

Ã
r

t

y
-~~~ /ffABCfl  'fi-2km
-
§c].ÄF`^!i
b


b
]fip
r
`


b
ô
ö


§
Ý
b
q
r
t
Ó
ø
Ö
ô
ö



§
Ý
b
2
u

ú


AB'fi
¦
Xi'C2ff4Á h*7X"2'4
¦
p
r


Ã@
¦
-3 )('i'6fi-0%fl,	-+,X8 

Ã;/F'
3ff3$	i%fl 2ff=
àäfl&% C'i%Ffl i'-i'Á3ff3$ffi%fl 1aBAB	
ó

]

`^
u
2
u

p
]p
r
`


p
¦

¦

{

r

t
~-~~~
àU'
-
§
]ÄF`0
i
b


b
]fip
r
`


b
ô
ö


§
Ý
b
q
§
].ÄÇ`q
§
].ÄÇ`fi

§
].ÄF`^
]fip
r
`

tcu
Ó
ø
Ö
ô
ö



§
Ý
b
]

p
¦
`
ú


]fip
r
`

ô
ö-
¦
§
Ý
b
×D]

q
r
fiÄ
¦
`fi
²§]ÄF`^ r
t u
Ó
ø
Ö
ô
ö



§
Ý
b
ó

]

`
ú

AB'fiÁ× *U'ffi2)fl #@%ff\4;-#&#:o7	ff)fl Àcfl'm
×D].wfi_;`0
r
[].ff`
ø
Ü
Ó
g\

b
ô

5
ú9
~
B"&+;%-3$2'4ó

]

` \'Á(3ff3$i%flc2a-m
ó

]

`L Ü


Ã


]

Ã`(]

p

Ã`

ABCfl  'fi-1km

§
].ÄF`^n
Ä
§
[]

q
r
`
Ü


Ã


]

Ã `]

]

`.Ä


 W
AB'fi>

-Á2#@%ff\%Ffl "$'fl #@*-*U3;ECff'3@ ff"


]

`^
[^]

q
r
`
t u
Ó
ø
Ö
ô
5
]

p

`


§
Ý
b
ú9
wÃ ]

`^
r
 
b
]

`^
{
~
è
4 ' 

»¶B)-Ú Áflc 'fi-2'3D a"@)(fffl k=
ãJ
;JLK'MON2PQ2N2R;SfRw¸ðhmffWPV
àU'9 221'4Á;ff#f FUfl 7 h'HCffi-3À)fl 3 e,23F/w3;'fl3@ ff"
4få
8

-3
4få
8

/;fi%F)"/w-fi
3;ECff'3ÖU' )fl;EV )(fffiU1:'C+,%fl 
ÄF]Äfp
r
`Fâââh].Äfp

q
r
`^


å\
Ã

4{å
8

Ä
å

Ä




å\
Ã

4{å
8

ÄÇ].Äfp
r
`â-ââ].Ä9pkæÛq
r
`fi~
àU'ffi%fffifl  ff#õX\fl Cff3À'"$#&%'fl$*)g -	fl ff8fl 7^'f h222'4D,ff#f F\

 x/ffffff27Xfl #@"
ABhÀfi%)ofl²æ ¨
Ô
{


Ø¹=
ªo( i4'c2'467ff)hfl m
Ô
1].ÄDq
r
`¹Ø
å
æ
á
 Ü

å

4{å
8

Ä

^á

]
ô
ö
p
r
`
å
æ
á
 Ü

å

4få
8

Ä

 á
~
àUff*g4 U'[)ff"&"$%ffi2a(4 -*

4{å
8


^á
æ
á
r
t u
Ó

]
ô
ö
p
r
`
å
Ä
Ý
b
ú
Ä
]p
r
`


å

4fågÝ
b
8
Ý
b

r
t u
Ó
].Äq
r
`].Ä6q
t
`ââ-â].ÄDq

`
Ä
å\Ý
b
ú
Ää~
 ,3ff3$i%Ffl 2ffB#À'fla3ffH/a.fffi- ff"D# flff3$DC'3F/ff4 	8h'iffff27*flc# +;%-fl ï!'
Ô
³ ´
Ø¹=
ãJwvJYXRGºZð[ZFQXWMWUS'ð@ð:iY¹¸RGºMXNOZR'V
àU'Á3;ECffffhfl \-
þ
].wfi_a`G
ø
Ó
Ã

\

b
ô

5
ú
 [^]'_;`^
ø
Ü
Ó

\

b
ô

5
ú
ABhÀ'fl #:-2{z h flc
Õ
]'_;`^
þ
].wfi_;`
[].ff`
 ×]'_;`k
[^].wfi_a`
[].ff`
~
àU'
Õ
].'_;`Fq×].wfi_a`^
r
=^àBABfl#À'fla3ffB3$*()(3À2m
A
hfi *h*)-3$*h2 ff'	fl &7	ff)flci].]
z
=
y
``
A
%Ffl i'-C3ff3$i%Ffl 2ffC].]
z
=
r
``
 Èu
4 $8'ffifi%fffifffi hfl 
×D].wfi_;`0
b

7O)-]off
ü

vt
`Gq
\
]7ffF`fi
Õ
]'_;`^
b

7O)-]pff
ü

vt
`0p5
\
]offF`fi
ff@?] 9p
r
`
t
@p
r
p©2U
] @p
r
`

  
_



\
]7ffF`0n
ô

ß
 
\
°
 
÷
tcu

Ü

c
Ã


]7ffF`


 9
ffff27Xfl #@":Ag5fi.%)flkffx¨Ì>  /0fl &_ý
{
=
ó
flc93;-2*ffiADfi7*ffl
Ô
å
y
Ø=:àUff*fi7*):-*fl
3$#@fiU)fl #&%ff	+&-1'\fl 7^À-3À_ff=
3ê
¼½
ñõö5ó#ü"ñòÍï
½
ñý5ó#î%ñý5ó#ý
àU'@ fl e;B%ff''fl #À'fl 5)fl )i'f- ffff%'C)h-'4f)(fifl,(\)fifi-1:-"ffB2Ö'f)fl #@%ff+&%ffX-'/
e;'flAgD
K'MhZffffWfiVäQ2N2RFWfiV
/-+,ff1 ff3i ff"C'B)fl,EV )(	afiÇ#fffh2%ff"$2'4L+;%fl 'ff*2"Cff Ç3;fl #@2-ffG(# 
2)fl #@%flcff3À"$#&%'fl$*)B+;%-flc=à'fii*U#f)hÀfi)ffB2fffig2:' fl e;U%ff''fl #À'fl k/
-3©îC'fiffi2'f%ffaD%-% )@66fl53;flÖABß.3ff3;E)h-'4ffi2x-%ff%fffifl-+,1#  hfl 
AB' i)fifi2%--#ÀL]X1Dhff*k)$B'U%ff\fl 7'h'LX-fi4%--#À`ff%$^)(h*)-ff-2'H=kª
)fl #@%ffL3$*()(fl äAB21'flä B4 6'fi=
ó
fl Lgfi)a^fffi$"i%-%Lfl 'i fl e,Ç%ff''fl #À'fl 
ABifi7X8fl
Ô
æ$³
Ø¹=
fi,J2I$J FW
í
N2PÛn Y¸RGºMXNXZR
ó
2hAB6+,%ff*2:ff*g%ff''fl #À'fl À a"@.2'4 92#@%ff8+'-#@%ffi7	fifl # 3$DMGfiff*Ççc 	fl =1Lfl 'd
*3;iª\2"»¶Uçc flc
ú
ffifl
ú
_

!_
fl
]_;`fi ]åff~
r
`
'Áflc2'fl Ufl 7^ABff*)h-fiCff2i7ff)	fl =
ffi
'ß¤_',*U*-48h'Áfl 2'	fl Ufl 7]åff=
r
`L-fiC-%ff%fffifl-+;d
#: 3D a"922'-8)fl #9 ff2 flc^fl 7
û 
!_

ß
!
ô
#"
 $6

|
_
|


~ ]åff~
t
`
ÈB ffflc"/
û

fiB#fffh-1'3C7	ff)flc^fl 7G'C)fl #@%ff+  -*- ff	8_CAB	 i ff-)@%flc2aB _6
{
=
àU'fi7Xfl fi/0iABf4flÀfl )@-fifl ff3Öh'ffl 4c2k/F'&flc2'fl ofl 7C].åff=
r
`Ag220fiff(flÀ'2 flc4 2
2'/; ff'
û

AB12F'fl=0>B7*flc2fl A8^h B' )fl hfi-fffi


2:'i12'-8)fl #f ff2cfl 
fl
]_;`^n


û

]._;`Fq

Ý
û
Ý
]._;`fi _Dx
-fiÀ3;fl #:-2'd¹3;%F3;a=5à':)fl fi-fffi6)-'4$&AB'xABÀ)(fifl,)fi-222'/0'@ Ffl ff3ff-6fl 7
)fifi2)fl ^1:' _ffpU%ffX-'=
>'f- Ffl$ +'-#@%ffÁflc'ffl 7h' (# 
ô
"

ô

"
#:-+;2# 22"&3;fl #@2 o'fl'Áfl '@ C'
-"ffC-fi4L_Ú
{
fifi4 _Ú Ø
t uvy
=ffi>¹ff*i+'-#&%ff	Á'
y
-"aC- h'À fl e,o12'=ª\C'D-"a
-fi4L_DjØ
u^vy
-39'\'4; \_ffp\+,*U'iç -ff"%$i* %fffffi"2#: 4 1-fi"/ -3F/$')/ff'\(# 
ô
"

ô

"
fiCç G2À#: 4 2ffh3;=kàU'ChfffiC-"ffB-fiÁ)-2	3@'
RFMXNXK'MZffWfiVLQ1N2RFWfiV
|
`fi=
|
`
ZLT_CGIA@BR\TUF	O,` O@~|ÁT_CVF	OGG*L	AKC*=@\AÐTFÐ=@`b`.pBfi=@F	SL	ADC O	Q=@?X?X` T{AvJ\=DG*L	A@\=DGET_SDC%=@F	J\=DG*L	A@\=DGET_S	=@`.?jL	|DCzT{SvCffi&
CEO\ADGET\ADC'O,F	ACEADAvC=¢SDO,\ ?X` ADGIATUF	GIABSL=@F	~A:O	Q5G*L	AVF=@\ADC(' ^GIO,ÄrADC`_TF	AÃ,=@F	J)'_=@FHGET Ó·^GIO,ÄrADC`_TF	AÃfic
 
ó
fl \'Áªo2fi"D7ff)	fl 

Ó(]._;`LABi-C'i7	ff2k"$#@%'fl*)g+,%-.fl 5].
Ô
æ{
Ø/ % 4
r$r
z
`

Ó]._;`^n


_

ß
!
ô

"
Ü

c
Ã
]fip
r
` 


$





r
t
u

ß
 
 (-fi4L_';
t
y
u
 ]åff~
y
`
ABh)fl,EV )(	afi



[^]
y 
q
b

`
æ ´

^á
[^]

q
b

`



{

r

t
~~-~,~
ÈBh'Cfl'\-3F/a2-:fl'C)fl 8flc7 'Á_pU%ff*-'/ffABi-

Ó]._a`^n


_

ß
!
ý
ô

"
Ü

c
Ã
]fip
r
`



$


qfiÓ
ô
"
Ü


Ã


$


þ
 ]åff~
´
`
2ÀABff*)h +')	" h'Á-#À(# ]¹AB@'(-# i)fl fi-ff


`G*2fffl 	3f 2]åff=
y
`fi/;-39'fio*
-'flh'8# )flcfi%Ffl 3$2'4fAB	
û
Ý
=
ffi
)-ÀfiAB	8hff*U26#Àfl fig7O-#@22X-+;%-flc

Ó(]fip\_;`^n
u

ß
 
_

ß
!
ý
2G]*$8qÑb
Î
u
` Ü

c
Ã
]fip
r
` 



$


p)fl,(]+$iq b
Î
u
` Ü


Ã
]fip
r
` 


Ý
b
$

Ý
b
þ
 ]åff~
æ
`
2'&)(fl  (-fi4L_'

|
u
=@>ß'@fl *%ff%ff2'4:3;fl #:-25fl 78+;%-flc].åff=
y
`8-3Ì].åff=
æ
`/G ffi*/
AB'
b
|
u
 -fi4L_wL

|
u
/^h'&(# Ag
û
Ý
*6"$#&%'fl$*)-2	":# 2g)fl #@%-fi3©AB
û

/B-3
Á3ff3;ff	"©%ff%-25'&h"#@%'flX)C-%ff%fffifl-+,1#  hfl :AB'ABf)(fifl,(CABh:2)(fi$2'4À2'Cfl 7
fi4L_'ä'5 (fl e,ffi22'fcDfi4_Ì Ø

|
u
=>&#:Áh /^AB'<4fl 2'4Ú7	fifl # ].åff=
y
`Cfl].åff=
´
`/^'
)fl -a6#fff	2%ff"$2'4
û
Ý
)h-'4f3$X)fl ff2;'fl "Ö7	fifl # zfifl2'@]¹AB'Ł-4 _'o

|
u
`(fl
'fl 'dzfifl9-2'CAg':AC)(fifl,(B'6 fl e,22'=UàUff*B3ff3;©%ff%-)Cfl 7k'C(#
û
Ý
3;fl,'fl
-B#f)hf2-,ff')Cflc 'C"$#@%'fl*)  -$fl ffB'-\'6 fl e, 22'Lcfi4L_';

|
u
/c )-h
û
Ý
X\3;fl #@2 3D# +,2#:- "ffi a"
û

 \'i"ff=
è
flAB /ah[åff=
y
 Ffl AÁ=
fi,J¶µJ FW\PWºWRMUN2RFMWPWfiVM0N2R5MOFWCK'MZffffWfiVTZFFWRFZ-ð:WRFZR
àUff*o%ff''flc# 'fl 5fl 7B'
` NVHºZRMON2R'¸NMDn5Z-Y8MXFWfºZR'VMhRMV
Ag$83$*()fl$fi3  a" fl e;C-3ÚAg$C3$*d
)(3D ff"Áff1#Ł2 Ch^flc7%%g]¹fl &ªo2fi"67	ff)fl ä2
r
å
æ
,/ flc&BF7ff)hfl ä2
r
å
z
å;`fi=Ç>.*
6%ff''fl #À'fl ÖABff*)hÀ*U'fl8)flc(Cff'3:(flfª\1fi"&flc8BG7	ff)fl H=àU'3$*)fl fi"D a"Ö flce,BA\/

ffi
 fiflc -"aH/,-%ff%-a	"Áfl 'ifl 7G'fl,oABff*)h -B# $3;8 ^fffiifl'»¶)(	fla)he2&'o# flcff2'4'=0 flce,
ABfifl$i2
r
³${t
fifl,%)ho%-%m/.àU'ffi2ff7Xfl \# a8\ABfii2ffflf#@*-/ *UffX3ff3;
7Xfl ffi2h\7	fifl #õ$AÁ/'3À)fl # Ufl 'oABÀ)fl;EV )(fffi\)h-'43F=0.
>
r
³
å
³
'C#: '#: *)ff%ffa"ff*)(*hÚ*)h kB"f%fffifl $*3;3À@3;%C+,%ff* fl k=
è
'4d
4(3:h 8h'D)fl;EV )(fffiofl 7h'D.ff Ç3;fl #@2-ff\+;%-fl 'flcff*3  6fi4,-3;3À'fl$Á8À3$X)fl 'd
2;'fl )fl -affi ff'/07Xfl [Cff+a3? _' /^Ö)fl ah2,'flcC7	ff)flcßfl 7C-fi4L_ff=ÖBfi"F»¶ffi2ff'fl cÀ-3
2	4 ah7ffk-%ff%fffifl;):A\7Xfl 2fl AB3D a"Àf	Bfl 70%-%g ff"fff2#:27^-3@fl'8AgH=G>:%-*)('d
*- /GÈB$8%ff'C'67Xfl #:- -%ff%fffl,)h: ff":Bfi"Úfl 	4fl fifl 7*fl;fl2'492Ö%-%FiAB5-%ff%ff2*)cfl 
flÖ)fl -,ff'a6ff"%Ffi4fl #ÀX)C7	ff)flc]X2)(13$2'4:ªo2fi"Ú7	ff)fl /0BB7	ff)fl H/k-3
ffi
 
%- fl 2X)B7	ff)fl `fi=
ªo h':-#Àf2#Àf1a -fl,@2-2	DABfl (e5 a"Ì 
(/^ªo2fi"/
J
2'4 /2=1=2=ÖflÖ+,%3
fi#:-23;6fl 7Á"$#@%'fl*)D+,%-.fl @ ffl %'1# -B-1'fl 7C'ff#@#: fl 5 -*- ff	=!àUffX6fid
ff(3Ö2
W21ºZ^Z-RFWRMXNOQ2Qn32N2ð[ZFPZ4 W^`
h"#@%'flX)+,%fl /UÀ#À'flff35flc7\2#@%fffifl 2'4:$"#@%'flh*)
-%ff%fffifl-+;2#: fl ^$BABi$i# U2fi
r
=
y
1:fl ff\2fffiflff3$)fl ÀflÀ h
(UAflce&fl h"#@%'flX)=
 È«
fi,J
;J
ï
1ÈZZRFWRFMXNXQ2Q¨n VðÚQ2QkMhWPð VUN2R5MOFW
í
N2PÛnW21ºZ0R'VNXZ-R'V
ffi
f)fl )(23;ffXC3$*)(	fl : ff"À%Ffl 2ff2'4@fl '8h'Á* flcÀ AB'f (fl e,o%ff''fl #À'fl -3
'+;%fl 'ff*-1":#:-2k(# U1©h'D$"#@%'flh*)i+,%fl 5fl 7L'ªo2fi" 7ff)	fl k=[Lfl .*3;Á'
#:2:'C+;%-flcU25].åff=
y
`	'].å=
æ
`fi=FàU'"@-C'Áh"#@%'flX)U7*flc#


$


?¡65Ù[^]

`']
t
$;`

87


éx~
ffi
' _iXä*-fi4B'o#:k3;)(fi$8 iCffL-3h'f2)(fih= à'B^(#Łfl 7h'CffB0fl 7
].åff=
´
`0*'-


9

Ô

t
$' Ø-3 fiB{ziXBfl 7^fl 3;
ô

ff:
"
:
=^ª\\h' fl e,U12'\  (-fi4^_';
t u^vy
'8çc-ff";$iX0'4, h\-39'\+;%fl 'ff*-'(#Ł297fiflca^fl 7G'Cffh01:].åff=
´
`Gç -X
ô
:
"
:
=
è
)f'fl 3;Cfl 7L#: 4 ff	3;Cfl 7
ô

"

<
$


<
*ofifl '4 ff	"Àfl 7L'f-#À fzD$\'f)flc3Ú%-fio2
].åff=
æ
`fi/; o*/ffflc7L' fzÁfl 7
ô
"
 o*U%ffai1:7	fifl ff\fl 7L')fl 3ÖH=U>.o7*fl 1fl A8U o'-
'@ fl e;B21'6].-3Úfl 7)fl ffh Ag'É_@hffifl@'6'4, $ -+;*`B'f)fl 35hg2].åff=
æ
`*
'fl8cg2F'4 24 1 ffCAB':ABCff) (C',Cff8h\ o'iB(# AB@23;+

9
=
ªo\%fffihaiABCe;'flA6/-7XCBfi"F»¶\flc ficfl /w g'-Á'f (fl e,g22'ofl 'fl 7L' )flc'd
fiafi


25'f"$#&%'(fl*)ofi%ffa fl Ú2].åff=
t
`^2Ö7O$)i*89-%ff*3$":)h-'4 2'4@7	ff)flcfl 7\_ff=
>¹Ö'Á)Cflc7].å=
´
`^ABÁ)-:AB(

Ó]._;`0n


_

ß
!
ý
ô

"
Ü


Ã
]fip
r
`



$


qfiÓ2U]._;`
ô
"
Ü


Ã


$


þ

AB'fi=L]._;`\AB	fi)'o-%ff*3$"  ff'Á# fl;flff	"@7fiflc#
{
fl
r
)(fifl,(\'  fl e,o21'DcÁ-fi4L_Ú
tcu^vy
=
ªCCBfi"5flc fi3]
Ô
y
ØO`fi/k 4fl,flff35-%ff%fffl+;2#: flc:fl>U]._;`B2fffl $i'&(fifl C7	ff)fl k/0ABff*)h
7	ff)fl x)-x3;)(2 FÀ'f7¹6-.fl Ö2ff*6"$#&%'(fl*)ffi%fffifl  ff	#©=
ffi
f-9# Ch'&fl 
7	ff)fl -*hfl25'f)ffi]
z
=
r
`-3É]
z
=
y
`Lfl 7gà0- ff
z
=
r
/wAB'fi6o*g3ÚflÀ3;)(2 F&2#@2*-B7¹
flc=
5-ff"Öfl'fAB	i-À)fl ff2 ff'(3Öfi)ff"©2ßhff*&C'*3F=Ú>¹x'@U2 ff2fl$4 -%ffff"ÖA9-
2)(23;3 fi)a%-%^)fl )ah 2'4Cflc 1a4c-*/H ff'Lh'Bfi-)*^-Xfl\#:-e;2'4o#f)6%fffifl4 
2:'-fiflc73$DMGfiff*çc fl H=0>¹
Ô
´,y
ØG-À2fffiflff3$)flc:flf' flce,U%ff''fl #À'fl À*B4c
7	fifl # '6	A?%Ffl 2ff\fl 73$DMGfiff*-Gçc flc!ff7Xfl \#Àfl fii)aC3;fl %ff#Àfffio].-*flD2©)fl ff')hfl 
ABh +;%fl 'ff*2";d	2#&%fffl$3 $"#@%'flh*)B+;%-fl ` ABifi7X8fl
Ô
åcØ¹/
Ô
´
å ØG-3
Ô
æ ´
Ø=
ó
flc1a4c-*
ABifi7X8fl
Ô
y
Ø?	
Ô
r
´
Ø¹/
Ô
r
³
Ø/
Ô
y ´
Ø¹/
Ô
y
Ø¹/
Ô
´,z
Ø/
Ô
´
Ø¹/
Ô
æ
r
Ø?	
Ô
æy
Ø¹/
Ô
æ
Ø?	
Ô
æ³
Ø¹=
¹8¿"¹ ¼Í½-@üÁf¶¸ÊÍÃª·ý¶(¼$¼ºà
>\-#õ4  (7ffFflÁ'i7*fio7Xfl 8-F'2%ff7	ffk'44hfl U-392#@%fffifl d
#ÀafiH=
A
÷+PðX÷Ió '#û$í"ï
½
þ
Ô
r
Ø
%>+Pû$í"îNó.úÐ÷öCBEDGFÎêIHKJêG%ê:õö5ñ(' P5ý
]
r
³z ´
`/L
RY`(mffZ;ZffÚZYkðÚ,MXFWðÚ,MXNXºQffY¸RGºMXNXZ-R'VNM^N¹MX@YZPO
ðÀ¸QXVQPS,PH ZF'VURY`6ð:,MOFWð:,MON*º-Q'M*m QXWfiV
/SR -= Lff =ff fi-3ff3ff^ªo%ff%ff.=ff (/-TET/9S =  '=
Ú
fl 'd
# ff
¡
1a1'4&ÈVÀ)/
ffi
ff1'4fl k/
J
=8=
Ô
t
Ø
%Kî%ó#òUD/VêëÁê
]
r
³
å
y
`fi/S\ff17*fl (# "$#@%'fl*)6+;%-flci7Xfl f+,%Ffl 'ah*-L1a4c-*NW

]ÄF`Á-3
U*)e;"97ff)hfl \ÆÓ

].ÄÇ`fi/
í;X
 PR'VHJff,MXGJwKffZYMYMUPHW
/UZ3[
´,z
O	
´

³
=
Ô
y
Ø
A
ñû.ûXþ\D]FÎê?^8ê
]
r
³
å
³
`fi/S\ff17*fl (# "$#@%'fl*)6#Àfl,flhff2'4Àfl 7C fl e,H»k3$*)flca1,ffh/
lLPZffºJ`_ÁJ
KffZaºJ	^ZRY`ffJ
í
/-a
E
/ÍO	
t
r
=
 È³
Ô
´
Ø
A
ñû.ûXþ\DFÎê?^8ê
]
r
³
å
³
`fi/o fl e;»B%ff''fl #À'fl  !\#Àfl;flff2'4bo*)fl (*- 3$*)fl ff2;ff"F/
lo¸m Q¹J
,MXGJ9X
L
ï
K
/
ÞEc
/
t
rr
	
tt
r
=
Ô
æ
Ø
A
ñû.ûXþ\D3FÎê?^8ê
]
r
³³
r
`/>¹(Cffff("C#:-ff" fl e,^#Àfl;flff2'4,2&'B4,-#@#:^7	ff)flck/
lLPZffºJS_CZEn,J
KffZaºJ	^ZRY`ffJ
í
/-a#deak/
´,zæ
	
´

t
=
Ô
z
Ø
A
ñû.ûXþ\DeFÎê?^ ê
]
r
³³
r
`fi/ª"$#@%'fl*)H/fiff%F"$#&%'(fl*)/(ff"%F"$#@%'fl*)ä=2=2=2/(2
í
V]nað[Z^MZ,MXNºV
mffWgn'Z-RY`ÀQ2Q0ZP"`;WPfiV
/;l8=
è
=F 4 ffi8-.=w]¹3ff= `fi/
¡
	,ff#
¡
fi/8RiAgfLfl eG/
r
	
r
´
=
Ô
Ø
A
ñû.ûXþ\DhFÎê?^ êiHkjÁó.úðòUDNlÁênm"ê
]
r
³³${
`fi/^ (fl e,ff7¹)fl 7Á3$DMF)hfl ß) fiflc%ff'ÁAg
)fla3$1# 	fl  hfffi/
x6ZRffQ2N2RFWP(N¹MGn
/8dG/
t
å
r
	
t³
r
=
Ô
å Ø
A
ñû.ûXþ\D]FÎê?^8ê]HojÅó[úð,òUDnlÁê(m#ê
]
r
³³{
`fi/
è
"$%"$#&%'fl$*)/
lLPZffºJ`_ÁJUKffZaºJ=^Z-RY`ffJ?PLKffWPJ
í
/
a#dEpG/
zæ$y
	
zz
å=
Ô
³
Ø
A
ñû.ûXþ\D`FÎê?^8ê HqjÅó[úð,òUDIlÅê m"ê
]
r
³$³
r
`fi/
è
"%F"$#@%'fl*) 7*flcL2ff4 *^AB	 3ff3$	/
lLPZffºJ
_ÁJFKffZffºJ(^ZRY`ffJrPGKffWPJ
í
/-a#deak/
z$æ
O	
z

æ
=
Ô
r
{
Ø
A
ñû.ûXþ\D3FÎê?^8êCHsjÁó.úð,ò8DGlÁêtm#ê
]
r
³³y
`/^Soff7*flc*3$2'4C'Bff	4 &fl 3;^fl 7G"$#&%'fl$*)^+;%-	fl 
AB:)fl,-	)(2'4&$3ff3$mff2'4 ffX-"'fl fi"/w)(fifl,fl 8-3À3$2"/
lUPZaºJe_ÁJFKffZffºJ(^ZRY`ffJ?PäKffWPJ
í
/eata#dä/
r
{
u	
r
tz
=
Ô
r$r
Ø
A
ñû.ûXþ\DeFÎê?^ êeH6jÁó.úð,ò8DElÅê-m#ê
]
r
³³y
`/È\$*-%ff%ff2'46 fl e;k#Àfl;flff2'4,Hm.fffi	-,flc7''Lfl 
7ff)hfl -3À)-'flcff*)- ) fiflc%ff'\2ff4 -*/
lLPZffºJ-_ÁJFKffZffºJ(^Z-RY`ffJ?PGKffWPJ
í
/-aEatak/
t{
r
	
t
r
z
=
Ô
r
t
Ø
A
ñû.ûXþ\DvFÎê?^8êvHxwÐñ}íö.÷dýÍ'yDzm#ê?{Åê
]
r
³³t
`fi/;ª 'AŁ"$#&%'fl$*)gfi%fffifffi 	fl :7Xfl >±;]
r
vt
qKÓ

`
-3Àçc-ahff# %)h- 3;(#&2afiH/
lLPHZaºJ-_ffiZn,JÇKffZaºJ(ZRY`ffJ?PGKffWPJ
í
a3d
ì
/
r
æ
r
	
r

y
=
Ô
r
y
Ø
A
ñû.ûXþ\D`FÎê?^8êIHKjÁó.úð,ò8D|lÁêGm#ê
]
r
³³y
`/ >¹(Cffff	."92ff%fffi(3F/
lL9nVhN¹ºV~}ÀZPQ7`
/8 ff'/
yæ
	
y³
=
Ô
r
´
Ø
A
ñû.ûXþ\DnFÎê?^8ênHojÁó.úð,òUDhlÅê(m#ê
]
r
³³c´
`fi/^È\$*-%ff%ff2'4 flce,# fl;flff1'4,m0  fffi$gflc78'
fifl ^7	ff)flc -3@)-'fl ff*)-G) fihfifl %ff'U2ff4 *
lUPZffºJ_ÁJwKffZffºJ^ZRY`ffJKffWPJ
í
/aEata0/
t${
r
	
t
r
z
Ô
r
æ
Ø
A
ð,ñ}÷Iò	ö5ñ}÷dývD|8ê
]
r
³zz
`fi/(Soff27*flc# "$#&%'(fl*)i+;%-flcifl 7L2ff4 -*oABficfl -"f%Ffl 2fffi
-3À-4$ ff-*)i2'4 ffX-"F/
X
Zð@ðÖJºl\¸PW
í
Z(ZFQ¹Jff,MXGJrP
á
Z3[
yæy
	
y

{
=
Ô
r
z
Ø
A
ð,ñ}÷Iò	ö5ñ}÷dývD(8êhHoêG%ênjKí#ýG¿5ñð,ò@î í"ý
]
r
³

æ
`/
í
Vonað[Z^MZ,MON¹º6W21ÈZ0R'VhNXZR'V@ZYoN2RMhWS,PQV
/
è
fl /
B2'-8-3
ffi
2flck/URiAfLfl eG=
Ô
r
Ø
A
ó"ñû.ò@î íyD m"ê
]
r
³³
r
`fi/ºS\ff17*fl (# $"#@%'flh*)0fl 7 Bh	7	ff)fl :Uflff))(ff2'4D2 6-d
#&Xfl -	$22'U%fffifl  ff#5/

J
X
Z-ð?Z0¸'MJ
í
Z(ZFQJff,MXGJ
/-d
ì
/
r
´,y
	
r
æ³
=
Ô
r
å Ø
A
óKHP[÷H Oó#ýY'yD%ê
]
r
³³c´
`fi/TSoff27Xfl # "$#@%'fl*) +,%fl  flc7ü^-(2À%flc"'flc#&**/
WMXFZ¸`V
í
Z(ZFQ¹J
í
RFQ¨nVN	V
/
á
=
Ô
r
³
Ø
A
ó$þ ¿|DLOffiê8êlÅê
]
r
³³{
`fi/Ç 
(i7*flc# o-3Ö'@ fl e;o%ff''fl # 'flck/
lLPZffºJ3_CZEn,J^KffZffºJ
^ZRY`ffJFKffWP-J
í
/ea

Zä/
tt
u	
t ´,z
=
Ô
t${
Ø
l
½
ñòYö5ñûDClÅêDâûP÷Iñff¿5î¢í"ý|D
A
êeHÁû.òñððtDâVê
]
r
³æ
`/
í
R@W21MhWR'VNXZR9ZYGMXFW^ð:WMOFZ¸`iZY'VHMWW7Z^WfiVM
`;WfiVºWRFMP
¡
fla) =B-#f ff*3;4$
¡
ff2	fl,=w fla) =1/3TŁd
æ$³³
	
z
r$r
=
Ô
t
r
Ø
l ÷í"û.ü5ó.úò@ü5÷2Di%
]
r
³
åå;`fi/Soff27Xfl # -3Öç .	ffff27Xfl # $"#@%'flh*)\+;%-	fl ifl 7^2)fl #@%ff
3$DMF)	fl f2ff4 */
KºX
í


J
í
Z(ZFQ¹Jff,MXGJ
/8a
c
/
r
t
r
O	
r
t$tz
=
Ô
t$t
Ø
l ÷í"û.ü5ó.úò@ü5÷2DÍ%ê
]
r
³
å
³
`fi/Soff27Xfl #õ"$#&%'fl$*)U+,%fl :fl 7k-À1a4c-'ABh 3ff3$	i%fl 2ff/
6%flcÁ-3À6 ff)Ú%fl 2ff/
lLPHZaºJ-_6JFKffZaºJ	^ZRY`ffJ?PGKffWP-J
í
/ea
¸Þ
/
t

y
	
t
å
z
=
Ô
t$y
Ø
l%ó#ý5ý5ó#ûzD/m"ê?8ê%ê
]
r
³³{
`fi/
¡
)X)-L#À'flff3ffi7Xfl f'fffff17*fl (# "$#@%'fl*)6+;%-flcßfl 7ifl,d
)(22*c2'492a(4 -*gAB-)fl,-()(2'4:3ff3$D%fl 2fffi/2
í
Vonffð?Z^MhZ,MXN¹ºffiRY`ÖºZð?Z0¸'Mh,MXNXZRF-Q
RFQn'VNV
/Á=
ffi
fl '4@]¹3F= `/ff5-)
J
e,e;/8R8AfLfl eG/
r
y
O	
r

y
=
Ç
Ô
tc´
Ø
l%ó#ý5ý5ó#ûzDzm"ê?8ê%êDvl,P5û,ö.÷IòUD`{Áê?êvH â$í"û.û.ñð,ð0þ\D/Vê
]
r
³
å
´
`/'àU'6ffff27Xfl # "$#&%'fl$*)CA\-d
fl A\fi-1a-%ff%fffifl-+;2# cfl-km%ff)h*)-;# 'flff3ffÇ7*fl Lfl;)(22*c2'4B2ff4 -*äAB67*fl ff)fl;-)(2'4Á(3ff3$
%fl 1afiH/

J(lL9nVHJ
í;
;MXGJ
~
WRGJ
/
á(ì
/
t
å
y
	
y
r
{
=
Ô
t$æ
Ø
l%ó#ý5ý5ó#ûzDzm"ê?8ê%êDvl,P5û,ö.÷IòUD`{Áê?êvHxÁó PýY'yDvêG%êOffiê
]
r
³³t
`/*Soff27Xfl # "$#&%'(fl*)Bflc7Lfl,d
)(22*c2'4Ö2ff4 -*mB-%ff%ff2*)cfl D2 )'#@*)-i%ffff"aX)/
t
å
y
	
y
r
{
2
}À4 W
í
Vonffð?Z^MZ;MXN¹ºV
/Là'
¡
fiflff)3$2'4,9fl 7C'À#À2'4Öfl©# -(e'À2fi#Àafl 7
ó
(3zSo2./
¡
= ª =^5-2
Ú
= Á=
ffi
*)e;-# ]¹3ff= `fi/ -#f ffX3;4BSoff=
¡
fiH/-#f ff(*3;4=
Ô
t$z
Ø
VŁí}þ\Dtj8ê?j8êCHúOó"ýÍ'yDEê
]
r
³³ ´
`fi/ª®ffff27Xfl #õ"$#&%'(fl*)+,%-.fl f7Xfl h''2	,A\-U7fiflca
*-"/
}À4 W\Z,MXNXZR
/
á
Zä/
t³y
	
y{
åff=
Ô
t
Ø
âû3ñý B,ñý|D/lÁê%ê
]
r
³³${
`fi/lfifl o fl ff3ffo7Xfl 6ffff17*fl (# "$#&%'(fl*)o+,%fl Öfl 7 h'
ã
43$
7ff)hfl ×

å

].)fl,8_;`fi/
KºX
í


Jff,MXGJ
í
RF-Q¹J
/
á
/
æt$y
	
æyæ
=
Ô
t
å Ø
âû3ñý B,ñý|D/lÁê%êIHê Oó#ýY'
]
r
³
å
æ
`fi/ªËffff27Xfl # "$#&%'fl$*)o+,%-.fl :fl 7^';;)fl  ff0%fl ";d
'fl #@*-*ABÀfifl o fl ff3ff/
X
RGJ

J;MXGJ
/-d
ì
/
³

³
	
r
{{
,=
Ô
t$³
Ø
âû3ñý B,ñý|D]lÅê%êIHêTOó"ýÍ'
]
r
³
åå;`/*Soff27Xfl # "$#&%'(fl*)o+,%fl ofl 7
ã
 4 'Á%Ffl "$'fld
#&X-*/
KºX
í


Jff,MXGJ
í
RF-Q¹J
/
á
Zä/
r
tyt
	
r
t ´
å=
Ô
y${
Ø
âûP÷Iñff¿5î¢í"ý|D
A
ê
]
r
³æ³
`fi/; fi 	fl -fi"6%ffiABhf'4 ; fl (2'4 )(	*)-w%fl 2fffi/
KºX
í


Z$¸PRFQP
ì
[
t
å
{
	
t
å
³
=
Ô
y
r
Ø
Kí}úû$ó"ý5ò@ü5÷2D=Offiê
]
r
³$³y
`fi/F hfifl '4&h"#@%'flX)\-3Àh'D$"#@%'flh*)Bzfl 3$*h2 ff'	fl Bfl 7
ã
cd
4 'fii%Ffl "$'fl #@*-*
ä
\
Ý
.

3
è
#@o%flc"'flc#&**|
\
Ý
.

/
í
RFQn'VNV
/
á
dG/
t³
	
z
,=
Ô
y$t
Ø
?P[ö
½
î í"ýý|DL%ê
]
r
³³
r
`/ffªh"#@%'flX)'6l^ffAB*)he,2ff'4$:7ffÁfffffl 2*hff-3$4
Ú
-#@# -7	ffffefffld
'k/
GZ-P¸ðõ,MXGJ
/-dä/
r
{æ
	
r
´
r
=
Ô
y$y
Ø
jŁí"ýG¿5ñð,ò@î í#ý|DGêG%ÍêH
A
ðñ}÷dòYö[ñ}÷Iý|D  ê
]
r
³z$³
`fi/Soff27Xfl #õ"$#&%'fl$*)U+,%fl Ufl 7G1a4c-*
 \-Xi2:'Á-"a.*Ufl 7k%ff)(fffl H/
í
PºGJ-_C,MONXZRFQFWº¹GJ
í
RFQJ
/-d3Tt[
tz
O	
t
å
y
=
Ô
yc´
Ø
jÁó.úð,ò8DnlÅê?m"ê
]
r
³$³t
`fi/
è
"$%"$#&%'fl$*)o7Xfl Á2ff4 -*iABhßCffff	&3$%Ffl 2fffi/
lLPZffºJG_ÁJUKffZffºJ
^ZRY`ffJ?PäKffWPJ
í
/-a#dEZG/
y

y
	
y³z
=
Ô
y$æ
Ø
mí"ýòòñývD%ê?m"êëÁê?FÎê
]
r
³³$t
`fi/äÈB'&h"#@%'flX)Bfl 78fl #À
¡
-)",dX"$%2ff4 -*/

JlL9n'VJ
í
/

T/wå
ty
	aå
y
r
=
Ô
y$z
Ø
mPó#ý5ñòUD Vêõ"ê
]
r
³

{8

r
`fi/ ª<ffff27Xfl #õ+;%-flcÀ7*fl 8)fifi2 3;flcff ffi2ff4 -/
lLPHZaºJ8_CZEn,JFKffZffºJ
ï
` N2Rm;¸PS,ÖKffWºM
í
/
Þ
ZG/
t${æ
	
tt$z
=
Ô
y
Ø
mPó#ý5ñòUD/V êNõ"ê
]
r
³³${
`fi/ S\ff27Xfl #"$#&%'(fl*)fi# 23;/w2
í
Vonffð[Z^MZ,MXN¹º6RY`ÉºZð?Z0¸'Mh,MXNXZRF-Q
RFQn'VNV
/Á=
ffi
fl '4@]¹3F= `/ff5-)
J
e,e;/8R8AfLfl eG/
t ´
r
	
t$z ´
=
Ô
y
å Ø
wÁí"î¢÷dýòü÷D-V ê
]
r
³
å
³
`fi/ªC"$#&%'fl$*)0+;%-fl ffl 7F'
¡
-)"C2ff4 '-h'g)*) /
KºX
í


Jff,MXGJ
í
RFQ¹J
/

pG/
³
å¸O	
r
{{$æ
=
Ô
y$³
Ø
wÁí"î¢÷dýòü÷D3Vê
]
r
³³$t
`fi/ªC"$#&%'(fl*)0fl 7^'CA\-2fl A\-2ff2ff4 ''-\'Á)(%:flc7 'Á)*) /
KºX
í


J',MOGJ
í
RFQ¹J
/

dG/
t$zt
	
t
å
æ
=
Ô
´;{
Ø
wÐûþÂP5ü5óF¬#òü[þ\D=%êõ"êDLP5ü5÷Iý|D Vêõ"ê HK{#í"ð,ü÷Iý|D5ëÁêG%ê
]
r
³
å$`fi/Soff27Xfl # "$#&%'(fl*)ä7Xfl 8 -d
 2'4Úfl,)(21* fl "À3;42ff4 *o a"©# 'flff3ffifl 78) fi$fifl %ffff":h'fl fi"F/
KffZ4,J

JYx6¸ðÚWPJ
í
RF-Q¹J
,MXGJ;Z¸`;WQ2Q1N2R;S
/

/
t

³
	
y
r
t
=
Ô
´
r
Ø
ñ(PY+$ý5ñûzDGlÁêeHj8ê8V÷ö[ò@ß
½Ö]
r
³
å
z
`fi/ª'flUfl  h'^ffff27Xfl #Ł"$#&%'(fl*)ä+,%fl fl 7,1a4c-*
AB:)fl,-	)(2'4f3$%Ffl 2ff8-3:(3ff3$i%flc2a/

J(lL9n'VJ
í
/
á
Zä/
yt³
	
yyæ
=
Ô
´;t
Ø
Fí"ûö3÷Iý|Dzm#ê
]
r
³

´
`/;>¹ff4 *iAB9*fi4C%-#Àffi3h-^'-(")fl 1)(*3;aÁ(3ff3$
} 
%fl 1afiï!'C)fl ff2; fl ffl 7Fffff27Xfl #@""$#&%'fl$*)U+,%fl /
lLPZffºJ
X
ðhm P(N7`-S'WTlLffN2QOZVJ;KffZffºJ
/
ì¸Þ
/
t
rr
	
ty
r
=
Ô
´;y
Ø
F&ñþ¶ñûzDnêëÁê
]
r
³
å
³
`fi/Fª 2#@%fff+;%ff*- hfl fl 78'Ú fl e,ffi%ff''fl #À'fl k/
KºX
í
_CWff4;J
/|d
á
/
´,yæ
	
´´,æ
=
Ô
´$´
Ø
F&ó"ýä¿Pí#ðtDzlÁê?ê
]
r
³
å
z
`/Soff27*flc# h"#@%'flX)\--"ff*fl 7 2fl A/	,A\ LA\-B3$'Cflfffi%	d
fla3$X)Cff7¹)i%fffiff/
J
í
Z(ZFQ¹Jff,MXGJ
/8aEak/
r
y$y
	
r
´,{
=
Ô
´;æ
Øf«
ð¿5ñVŁí5í#ð
½
P.÷IòUDL%ê
A
ê
]
r
³
å
³
`fi/
í
Vonffð?Z^MhZ,MXN¹ºffiW21ÈZ0R'VhNXZR'VffiZY\RÖN2RFMWS,PHQºZ-RM-N2RffN2R;SÖ ZFFVW
Y¹¸RGºMONXZR>M^N¹MOMXffPHWWV*`(` QOWZ^ZN2RFM¹V
/ 
ffi
>/(\%flcfi\ªi	8å
³tt
/,ªo#:3ff-#5=
Ô
´;z
Øf«
ð¿5ñgVŁí5í"ð
½
P.÷IòUD%Íê
A
ê
]
r
³³t
`/
è
"%F"$#@%'fl*)6+;%-flcÁflc7o)flc-,ff'a6ff"%Ffi4fl #À*)
7ff)hfl /
X.
íÑ
J
í
Z(ZFQ¹J;MXGJ
/-a#Zä/
t{y
	
t
r
z
=
Ô
´
Øf«
ð¿5ñVŁí5í"ð
½
P.÷dò8D=%ê
A
ê
]
r
³$³y
`fi/
è
"%F"$#&%'(fl*)B-3Ú'9 fl e,»a%ff''fl # 'flck/
lLPZffºJE_ÁJ
KffZaºJ
ï
` N2RmffJFKffWºMJ
í
/
áe
dG/Æ
y
r
	
´,y
=
Ô
´
å Øf«
ð¿5ñVŁí5í"ð
½
P.÷dò8D1%ê
A
êhH
«
ð¬#ñûD&â/êOffiê?m#ê
]
r
³³ ´
`fi/äl^+;%fl 'ff*2";d	2#&%fffl$3$"#@%'flh*)
fl 2'hfl Ufl 7kfl 3$2-fi"À3$DMGfiff*-Fç  hfl =$>>/
lLPZffºJ-_CZEn,JFKffZffºJ(^Z-RY`ffJ?PGKffWPJ
í
/-aEaGT/
y³
	
æz
=
Ô
´;³
Øf«
ð¿5ñVŁí5í"ð
½
P.÷dò8D%ê
A
êeH
¼
ñî%îNñGD-8ê?FÎê
]
r
³³ ´
`fi/3Soff27Xfl #Ñª\2"8"$%L+;%-	fl Gflc7ff2a(4 -*H/
KºX
í


J',MOGJ
í
RFQ¹J
/

Tt[
y{ ´
	
yt
r
=
Ô
æ${
Øf«
ð(¬"ñûzDTâVêOffiê?m"ê
]
r
³

´
`/
í
Vonað[Z^MZ,MON¹ºVBRY`@K^ZWºNXQ`G¸RGºMXNOZR'V
/;ª)$3;#&*)
¡
fi/8RiAfLflceÇ=
Ô
æ
r
Øf«
ð(¬"ñûzDâ/êOffiê?m#ê
]
r
³³{
`/ ÈB (fl e,»-%ff''fl #À'fl &-3f)flca4 2'4i7¹)fl H/2
í
Vonffð[Z^MZ,MXN¹ºRY`
ºZð[Z0¸'M,MXNXZ-RFQFRFQn'VNV
/*6=
ffi
fl '4À]3F= `fi/;5-)
J
e;e,/8RiAgfLfl eG/
yt³
	
yææ
=
Ô
æ$t
Øf«
ð(¬"ñûzDUâVêOffiê?m#ê
]
r
³³
r
`fi/S\ff17*fl (#©/F+;%fl 'ff*2"Ú2#@%fffifl 3F/G"$#&%'(fl*)6+;%-fl ffi7Xfl f'
4'-1{z3@+,%Ffl 'ff*-F2ff4 .=
KºX
í


Jff,MXGJ
í
RF-Q¹J
t
r
´,z${
	
r
´

´
=
Ô
æ$y
Øf«
ð(¬"ñûzDUâVêOffiê?m#ê
]
r
³³
r
`fi/S\ff17*fl (#©/F+;%fl 'ff*2"Ú2#@%fffifl 3F/G"$#&%'(fl*)6+;%-fl ffi7Xfl f'
)fl -,ff'ffLff"$%fi4flc# (*)7ff)	fl  3fflh'L2ff4 '-7Xfl #:/
KºX
í


J;,MXGJ
í
RFQ¹J
/
t
/
r
´

æ
	
r
´
å
³
=
Ô
æc´
Øf«
ð(¬"ñûzDTâVêOffiê?m"ê
]
r
³³
r
`fi/l+,%Ffl 'ff*-2	",d	2#@%fffifl 3f$"#@%'flh*)\fl 1'fl Bflc7 fl 3$2-fi"À3$DMGfi'd
*-'çc 	fl = >mffàU')flc-,ff'aBff"$%fi4flc# (*)7ff)	fl k=
KºX
í


J;,MXGJ
í
RFQJ

aý
æ$z
	
z
;=
Ô
æ$æ
Ø
{#í"û$÷dò8DNê
A
ê
]
r
³
å
r
`fi/BÈBÑ4'-2fz fl xflc7DÉfiff	&fl 7[8-#:-;
fi-?)fl ff')3<Ag?'
+,%Ffl 'ff*- h/

J(lUPZffºJ
ï
` N2RmffJff,MXGJwKffZffºJ
/

ak/
r

³
d
r
³æ
=
Ô
æ$z
Ø
{#í"û$÷dò8DGê
A
ê
]
r
³$³
r
`fi/àU'Á$"#@%'flh*)U -$fl ff\fl 7
¡
-)"F»¶2ff4 -w7*flco)flc#&%ff+@-X- ff/
lLPZffºJ-_ÁJÇKffZaºJ(ZRY`ffJ?PGKffWPJ
í
/-a3d

/
y³
r
d
´;tz
=
Ô
æ
Ø
{#í"û$÷dò8D|ê
A
ê
]
r
³³$t
`fi/F  #Àfl,fl$ff2'4Àfl 7B'À fl e;i%ff''fl #À'fl 51'4:Ö222'dX\-('o2a(4 -*H/

J
X
Z-ð?Z^J
í
Z(ZFQ¹J;MXGJ
/8a
á
/
rr
O	
r
yy
=
Ô
æ
å Ø
{#í"û$÷dò8D3ê
A
êH Oåó#ók¿vD=%êGVê
]
r
³³t
`/l^+;%flc'aX-2";d	2#@%fffifl 3Áh"#@%'flX)ä7*fl \'C4;-#&#:
7ff)hfl k/

J
X
Zð[Z0¸'MJ
í
Z(ZFQ¹Jff,MXGJ
/Ua
á
/
r
yæ
d
r
´,y
=
Ô
æ$³
Ø
{#í"û$÷dò8Dzê
A
ê\H Oó"ó0¿|D%ê?Vê
]
r
³$³æ
`fi/F (fl e,o%ff''fl #À'fl 3;#&"ffDC'3F/
X.
í
·i¸Q2QXWMXN2R
/3d
á
/
'fl'=
r
d
t
]¹(flD%ff%-`=
Ô
z${
Ø)
P|D`lÁê?wê H Oåó#ýY'/D3ê
]
r
³³{
`fi/àF-7Xfl #: fl-0fl)-'fl ff*)-w7*flc#Ł7Xfl Bffff27Xfl # $"#@%'flh*)
+,%fl /

Jw,MXGJ
í
RFQ¹JwRY`
í
Z(ZFQ¹J?P
á
a#Z
t
r
{
	
t
r
³
=
Ô
z
r
Ø
V÷Iñü"òYö.÷dý.í/D^8ê
]
r
³

z
`fi/Soff27*flc# "$#@%'fl*)g+,%-.fl flc7@)fifi-1)(*Bflc7^2a(4 -*2Ö'
)6fl 7D#fffh2%ff8)(	*)-F%flc2a-/F]7B.*-G`fi/
,M24;J',MJ
ï
P3yFWSJ`^,M24-NXR@,MXGJäW-P^mffZ;Zff8
/

pä/
æ
å 	
r
=

Ô
z$t
Ø
V÷Iñü"òYö.÷dý.í/DG^8ê
]
r
³
å
y
` Soff27*flc# "$#@%'fl*)g+,%-.fl :fl 7Lf)(*(Bfl 7 )fl fffl ffo2a(4 -*H/ff]7Bhd
*-G`/
,M24;J,,M(J
ï
P3yFWSJG ^,M24-NXR@,MXGJGäWP^mZ,Zff8
/
 ì
/
r
z{
d
r

r
Ô
z$y
Ø
V÷Iñü"òYö.÷dý.í/D/^ ê
]
r
³
å
z
`fi/Soff27*flc# h"#@%'flX)Á+;%-	fl Cfl 7C)(XCflc7\2ff4 -X/0]7B.*-G`fi/
^,M24;J;,MJ
ï
P3yFWSFJG^,M¡4NX-R&,MXGJGäWP"mffZ;ZffU
/tdtpä/
tyy
	
t ´´
=
Ô
zc´
Ø
V÷Iñü"òYö.÷dý5ò8D5ëÁê
]
r
³

z
`fi/ÈB:ffff27Xfl # -39'flc,ffff27Xfl # fi%fffifffi 	fl Ufl 7k1a4c-*/]7B.*-G`fi/
^,M24;J;,MJ
ï
P3yFWSFJG^,M¡4NX-R&,MXGJGäWP"mffZ;ZffU
/
á(ì
/
yz
	
´;³
=
y³
r
	
´,{
åff=
Ô
z$æ
Ø
õPß
½
ñð,ðtDvj8ê0¢tm"ê
]
r
³
å
{
`/ffªh"#@%'flX)'ClaABX)e;2ff'4Ú7ff 3$6fffffl 2Xff-3$4$
Ú
-#@# 7ffffeffd
fl k/
}ÖNVVHJt£0JÆÇWºGJ
L
Zaº'VºGJ-¤PQ¥ P21-¥;K'M*`ffM
/
E
/
´
O	
´
å
æ
=
Ô
z$z
Ø
õPß
½
ñð,ðtD3j8ê0¢tm#ê
]
r
³
å
r
`fi/¸~
QXWN¹ºffð§¦ VVN S'WUVonffð?Z^MhZ,MXNVºFWzPfiVMhWQ2QX¸R;S'WR@¸RY`
ï
RFMYMN¹º+;QX¸R;S'WR4 ZR
lBPðÚWMWPN1RMWS;PQXWRfð@N¹M=yMLWNäPWWQ2QXWRlBPHð:WMhWPR
/8¨Á-	,5-(+U	' 3;/,àä)hffk=
è
fla)h)hk=2/-RC d
fffiABX=
J
*=
Ô
z
Ø
õPß
½
ñð,ðtDIj ê0¢tm#ê
]
r
³
å
y
`fi/
Ú
	*)ff#>.4C"$#&%'fl$*)h'8laABX)e;2ff'4Ú7ffiffa$fl 2* -3$4i>'d
4 /
£kJ
í
RFQJ
í
R3MUWRY`ffJ
/

´,t
O	
´$´,t
=
Ô
z
å Ø
õPß
½
ñð,ðtD8j8ê0¢tm"ê
]
r
³
å¸`

S\ F3ffä"$#&%'fl$*)h'Gb^-	D3;
ó
#@	
J
2$)¡	>¹ff4 1
£kJ
í
RF-Q¹J
í
R3MUWRY`ffJ
/
Þ
/
´;t
r
	
´,y
åff=
Ô
z$³
Ø
õPß
½
ñð,ðtD/j~¢tm#ê
]
r
³³{
`fi/'ªC"$#&%'(fl*)h'ÁlaABX)e;2ff'43;Áe;fl -,ff'a(ff"%Ffi4fl #ÀX)'
ó
ffffefffl 'ª©ffi].wß fi_a`\ff3« ].wß _;`B7ff@4 fiflS¬,
ffi
fiÀfl QßDff3x_/
£kJ
í
RFQ¹J
í
R#MUWRY`ffJ
/|Zä/
yz
r
	
y
,=
Ô

{
Ø
õ
½
÷	¬>í#ü P5î¢í"ûzD8{Åê?8êEH Oó"ýÍ'yD-ê
]
r
³
åå;`fi/lfifl 0 flcff3ff07Xfl offff17*fl (# h"#@%'flX)0+,%-.fl 
fl 7^'
ã
43$fiffi7ff)hfl 
Õ

å

].)fl,8_;`fi/G
¸ffP-MJ
í
Z(ZFQ¹Jff,MXGJ
/8a
Þ
/
´

y
	
´
åå=
Ô

r
Ø
õPü÷dý5ýñûDNêG%ê
]
r
³
å
{
`fi/Soff27Xfl #@": -2*3©+,%-.fl i7Xfl 
ã
-%ff*)92ff4 */
KºX
í


J0,MXGJ
í
RF-Q¹J
/
áá
/
r
{æ
å­	
r
{z
;=;]¹l^ ff#Û2-#À^
fl ff(-./8b^fl .=
r
t
/$%k=
´
å]
r
³
å
r
``fi=
Ô

t
Ø
õPü÷dý5ýñûDÍ%êÂ%Íê
]
r
³
å$å;`fi/ºSoff27*flc#&	"  -2*3@)fl #@%fl,.\+;%-flc^7Xfl 
ã
-%ffX)i2ff4 -X/
KºX
í


Jff,MXGJ
í
RFQ¹J
/
á
ZG/
³
r
å 	
³tæ
=
Ô

y
Ø
õPü÷dý5ýñûDÍ%êi%ê
]
r
³³y
`fi/$5 fi)h'3À"$#&%'fl$*)B+;%-flcBfl 7G2ff4 -*/
X.
í 
J
í
Z(ZFQJff,MXGJ
/
TŁpä/O	
³${
=
Ô

´
Ø
õPó#ý.÷DvwêiH õPðññî í"ývD
A
ê/Vê
]
r
³
å¸`fi/0ÈBffff27*flc# "$#&%'(fl*)6+;%-fl 6-35(fla)(X 3
%fl 	"'fl #@*-X/

Jff,MXGJ
/¤ªo-.=ª\%ff%ff.=
á-
a0/
æz
r
	
æ
å
y
=
Ô

æ
Ø
õPó#ý.÷D]wêhH õPó#ý.÷D]ên{Áê
]
r
³³{
`/Fª "ff# fl 7\%flc"'flc#&**Á(fla)(X 3ÉAB'k^'(/
ó
	3$# -k/3S\h2)hffff*çc'/$2
í
V]nað[Z^MZ,MXNºL-RY`&ºZð[Z0¸'M,MONXZRFQFRF-QnVhNV
/6=
ffi
fl '4@]¹3F= `fi/
5-)
J
e,e;/-RiAgfLfl eG/
´
r
O	
´$´,{
=
Ô

z
Ø
õPó#ý.÷Dhwê~H
¼
ñî%îNñGD;8ê?FÎê
]
r
³$³{
`fi/BÈB É ffflcfi'fl4flc-8"ah# $flff)(* 3ÌAB®ffff27*flc#
"$#&%'(fl*)B+;%-	fl /
X.
íÑ
J
í
Z(ZFQ¹Jff,MOGJ
/8atak/
r
	
tæ
=
Ô
9Ø
õPó#ý.÷D®wêEH õPó"ý[÷D8ê8{Áê
]
r
³³t
`fi/ª\f-%ff%fffifl-+,1#  hfl )fl ff')(3ÁAg h'L+;%fl 'ff*-$7ff)	fl k/
lLPZffºJ
í
ð:WP-J,MXGJwKffZffºJ
/
áá
ak/
³${³
	
³
r
åff=
Ô
 å Ø
õö5ñ}÷dý[í[ß.ü#ñûzD3 êD ñ(PÍ+Pý5ñûzDzlÁê HswÁí"ððXíyD'õ#ê%ê
]
r
³³
r
`fi/^Soff27Xfl #õ"$#&%'fl$*)^+;%-	fl ^fl 7
)(*fl 7G2ff4 *^AB	²CffffC3$%Ffl 2fffiUfl 7G2ff4  fl ffl À'Á# B%c flc7 %F\3;)a
-3@ABhÀ'- ff" $3ff3$i%fl 1afiH/

J
X
Zð[Z0¸'MJ
í
Z(ZFQJff,MXGJ
/8d3T/
t³
u	
y{t
=
Ô

³
Ø
õö5ñ}÷dý[í[ß.ü#ñûzDGÁð,û$÷dü#ñGDY:ñ(PY+PýñûDvlÁê`HKwÁí"ððXíyD'õ#êY%ê
]
r
³³$t
`fi/ºSoff27*flc# "$#&%'fl$*)U+,%'d
fl Ufl 7Lf)(*$Bfl 7G1)fl #&%ff	)"$223$(*)-F7ff)hfl /

J
X
Zð[Z0¸'MJ
í
Z(ZFQ¹Jff,MOGJ
/8atak/
r
t
r
	
r
y{
=
ñ
Ô
å
{
Ø¼
ñîNî%ñGD`8ê?FÎê
]
r
³

æ
`/ºS\ff27Xfl # "$#&%'fl$*)U+,%fl Bflc7k'C1)fl #&%ff	\4,-#@#:o7ff)	fl 
-3@'i2)flc#&%ff(\ Ffi7	ff)flck/
,MOGJ
X
Zð?Z0¸'M(J
/

ZG/
rr
{³
	
rr$r
´
=
Ô
å
r
Ø¼
ñîNî%ñGDE8ê?FÎê
]
r
³

z
`fi/o# -(e0fl &o%-%Ffl 7Fª = l3;"$./
KºX
í


J ,MXGJ
í
RFQ¹J
/
ì
/
z
O	
{
=
Ô
å
t
Ø¼
ñîNî%ñGD/8ê?FÎê
]
r
³
å;`fi/ Soff27*flc# h"#@%'flX)C+;%-fl 6fl 78)fl -,ff'ff6a"$%4fl #À*)ffi7	ff)d
fl H/

JX.R'VM(Jff,MXGJ
í
Z(ZFQJ
/
t
/
t
r
æ
	
tty
=
Ô
å
y
Ø¼
ñîNî%ñGD~8ê?FÎê
]
r
³

³
`/LàU'5"$#&%'(fl*)@+;%-flc@fl 7 'Ú2)flc#&%ff(:4,-#@#:À7	ff)flc/
KºX
í


J',MOGJ
í
RFQ¹J
/
á
pG/
æ
O	
z$z
=
Ô
å
´
Ø¼
ñîNî%ñGD 8ê?FÎê
]
r
³
å
r
`fi/ÈB:'C+,%fl :fl 7^)fl -,ff'aga"$%fi4$fl # h*)g7ff)	fl 2:#:^fl 7
BG7	ff)fl H/

J
X
Z-ð?Z0¸'MJ
í
Z(ZFQJff,MXGJ
/
ì
/
t
O	
yt
=
Ô
å
æ
Ø¼
ñîNî%ñGD`8ê?FÎê
]
r
³
å
t
`fi/ffàU'Cffff17*fl (# "$#&%'(fl*)B+;%-	fl fl 7L@)(*Bflc7k2ff4 -*fi* (3@fl
)(ff#fff* h83$*h2 ff'	fl &7	ff)flc/
KºX
í


Jff,MXGJ
í
RFQ¹J
/
á
dG/
ty$³
	
tæy
=
Ô
å
z
Ø¼
ñîNî%ñGDn8ê?FÎê
]
r
³
å
y
`/YSoff27*flc# "$#&%'fl$*)+;%-flcfl 7
ã
%ff*)@2ff4 */
í
RFQn'VNV
/dä/
tt
r
	
t ´,³
=
Ô
å¸Ø¼
ñîNî%ñGDh ê?FÎê
]
r
³
å
æ
`fi/
ã
%ff*)À1a4c-*m^àÇ-7Xfl #: 	fl flhfi-3ff-3ß7*flc# -3ßffff27*flc#
"$#&%'(fl*)B+;%-	fl k/G
¸ffPMJ
í
Z(ZFQ¹Jff,MOGJ
/-¯±°z²ff² ²/
r
{y
	
r
ty
=
Ô
å$å Ø¼
ñîNî%ñGDE8ê?FÎê
]
r
³
å
æ
`/  %F)(*-'7	ff)flcL^-%ff%fffl+;2#:-fffiw2fffff17*fl (#j"$#&%'fl$*)^+;%-	fl 
fl 7B2ff4 -X!Úfffi"
K^ZWºNXQLY¸RGºMXNXZ-R'V

MXFWZ-PgnRY`5ºZð[Z0¸'M,MXNOZR
/ff>a-=TLfl ff7=2/Gàäfl 2'fl
r
³
å
´
/
_CWRY`ffJäKffWð&N2RGJ;,MJ
/,àäfl 2'fl'/
ó
) =F  %F) =
t
å
³
	
y
r
;=
Ô
å
³
Ø¼
ñîNî%ñGD88ê?FÎê
]
r
³
å
z
`/3Soff27*flc# "$#@%'fl*)Ç+,%-.fl C7Xfl  \)(*$Ffl 7;%fl 	"'fl #@*-X; fffl 'fl4fl 
fl :'iffffi)(2)(/
X
ZR'VMXPJ
í
Z(ZFPZO1J
/

/
yz³
	
y

z
=
Ô
³${
Ø¼
ñîNî%ñGDI ê?FÎê
]
r
³
å
z
`fi/ªŁ3;fl ff ffC1a4c- )fl fffi-1ff2'4f'6#Àfla3$DC'3@Bh^7ff)	fl kmffªC"#@%'d
flX)3À)fl #&%ff' fl k/
,MXGJ
X
Zð[Z0¸'MJ
/®a
ì
/
z
å
y
	
z$³
r
=
Ô
³
r
Ø¼
ñîNî%ñGD]8ê?FÎê
]
r
³
å
z
`fi/
S'¸ffWPPWHZ^Z-QnaRFZ-ð&NX-QV
Fí
Vonffð[Z^MZ,MXN¹ºViYZP6QXPS'W`;WS,PWWOP

ffi
> o%fl fi
ª8	*iå
z
r
{
/$ª\#:3ff-#©=
Ô
³$t
Ø¼
ñîNî%ñGDv8ê?FÎê
]
r
³
å`/;>¹)fl #@%ff
ã
%ff*)2ff4 -*m;ffff17*fl (# "$#&%'fl$*)i+;%-fl iAg
-%ff%ff2*)cfl Àfl'C1)fl #&%ff	B 7	ff)fl k/
KºX
í


Jff,MXGJ
í
RF-Q¹J
/
áUc
/
r
zy
å­	
r
zzy
=
Ô
³$y
Ø¼
ñîNî%ñGD]8ê?FÎê
]
r
³³{
`fi/S\ff17*fl (# "$#@%'fl*)6+;%-flcCfl 7Ö)(*$Cfl 7o2a(4 -*o1ß(# ifl 7
# flff3$DC'39BF7ff)hfl /;ABh -%ff%ff2*)cfl &(flD)flc-,ff'aBff"$%fi4flc# (*)7ff)	fl /
KºX
í


J
,MXGJ
í
RF-Q¹J
/
ªá
/
t ´
r
	
tz
r
=
Ô
³c´
Ø¼
ñîNî%ñGDv8ê?FÎê
]
r
³³y
`/ffªh"#@%'flX)C1#  (Bfl 78 h222'49;ff#f H/
K'M¸`ffJ
í
Z(ZFQJG,MXGJ
/
c
Zä/
tyy
	
t ´,y
=
Ô
³$æ
Ø¼
ñîNî%ñGDv8ê?FÎê/H
«
ð¿5ñ³VKíí"ð
½
P.÷IòUDi%ê
A
ê
]
r
³³{
`fi/(Soff27*flc# "$#&%'(fl*)C-%ff%fffl+;2#: fl-:fl 7
ó
#@	
J
1)2ff4 -X/

J
X
Zð[Z0¸'MJ
í
Z(ZFQ¹J;MXGJ
/-d
á
/
y
å
y
	
y
å,=
Ô
³$z
Ø
Áû3ò@ñð,ðtDÍâ/ê
]
r
³z$æ
`G>a4c-*AB ffi*fi4B%--# (=àU'C)fl ah2,cfl ffl 7Gffff17*fl (#&""$#&%'d
flX)\+;%-flc/
lLPHZaºJ
X
ðm PN7`-S'WlUffN2QXZVHJ'KffZffºJ
/
ÞÍá
/
r$r
y
	
r
t
åff=
Ô
³
Ø
Áû3ò@ñð,ðtD[âVê
]
r
³
å
{
`fi/ä>¹ff4 -XfAB	 Ö*fi4À%-#ÀmB -8'"x)fl 2)(X3;a:$3ff3$ffi	
%fl 1afiH/
lUPZffºJ
X
ðhm P(N7`-S'WlUffN2QXZVJwKffZffºJ
/
ìE
/
´,³
	
zæ
=
Ô
³
å Ø
Áû3ò@ñð,ðtDLâVê
]
r
³
å
{
`fi/a>¹ff4 -XBAB59*-fi4$i%--#Àm'@3;fl ff fff)fl #@%ff+À2ff4 -kABh:7Xfl ff
'-"À)fl 2)(X3;a\3ff3$	ffi	%fl 1afiH/
,MOGJ(lLPZffºJ
X
ðhmffJ9lLffN2QJFKffZaºJ
/
cì
/
t ´,³
	
t

y
=
Ô
³$³
Ø
Áû3ò@ñð,ðtD,âVê
]
r
³
å
´
`fi/w>¹ff4 *CAB	Ì *fi4%--# (m
ã
4$3$fi@7ff)hfl 6fl 7\*fi4&3;4 
-3;Cff+ff3Àfl 3; /
,MXGJlLPZffºJ
X
ðhmffJlUffN2QXZVJwKffZffºJ
/-Z3TF/
yz
O	
y
å
{
=
#
Ô
r
{${
Ø
Áû3ò@ñð,ðtDHâVê
]
r
³
å
z
`fi/YSoff27Xfl #@"5"$#&%'fl$*)6+,%fl 67Xfl &-2ff4 -AB	Ì *fi4À-3
#:-2'%-#À/
,MOGJ*lUPZffºJ
X
ðhmffJ9lLffN2QOZVJwKffZaºJ
/
á
p
á
/
y ´;³
	
yzt
=
Ô
r
{
r
Ø
Áû3ò@ñð,ðtD=âVê
]
r
³³{
`fi/
XRMhWS,PQV]M^N¹MXÚCQXPSwW Z0PðÚWMWPBRY`ÀMOFWðÚff1;N2ðÀ¸ð´¥ ð Z¸`;¸QX¸,V ZFPN2RGºN¦ZFQXWOP
2
í
Vonffð[Z^MZ,MXN¹ºgRY`ÀºZð[Z0¸'M,MXNXZ-RFQ'-RFQn'VNV
/9Á=
ffi
fl '4@]¹3F= `fi/;©)
J
e;e,/8RiAgfLfl eG/
´
O	
´,³{
=
Ô
r
{$t
Ø
Oí"ñûF¿5ñý|D
A
êNê^¬}í"ý?¿5ñû
]
r
³æ
r
`fi/FÈB'#À'fla3Úfl 7\3ff3$D%fl 2fffi/
í
Z(ZFQ¹J0K'ºN¹J _CWfiVJF·
/

/
yy
	
´;æ
=
Ô
r
{$y
Ø
Oíö5òó#ý|D38ê? ê
]
r
³ ´´
`fi/
í
MOPW,MXNVWLZRÀMXFW8MOFWZPgnfZYw·8WfiV(VWQ'Y¸RGºMXNXZR'V
/#f ff*3;4LS\ff	=
¡
fi(/
ã
fl 3;5-3R8AfLfl eG=
Ô
r
{c´
Ø
Oåó#ýY'/DGê
]
r
³

y
`/ffÈB:ffff17*fl (# $"#@%'flh*)B+;%-fl :flc7 3;ECffffffi2a(4 -*H/

J
í
Z(ZFPZO1FJÆ FWO
ZPgn
/
ì
/
z
	aå
z
=
Ô
r
{$æ
Ø
Oåó#ýY'/Dzê
]
r
³
å
{
`fi/FÈB9ffff27*flc# "$#&%'(fl*)o+,%fl 5fl 7\
ó
fl ff	2	,"%FC2ff4 -./
¸ffP-MJ
í
Z(ZFQJff,MXGJ
d
c
/
ttæ
	
ty ´
=
Ô
r
{$z
Ø
Oåó#ýY'/DGê
]
r
³
å
³
`/
í
Vonað[Z^MZ,MON¹º\EZ(ZFPZO1,N2ðÚ,MXNOZR'VgZYGN2RFMWS,PHQVffiP
ªC)3;#&X)
¡
fi/8RiAfLfl (eÇ=
Ô
r
{
Ø)µ
÷dð,ù+$ñû'#ð,ñ}÷öIDª%Íêõ#ê
]
r
³
`fi/ÙS\ff27Xfl #Ñ"$#&%'fl$*)F+;%-flcFfl 7'fl #ÀL3;ECffff02ff4 */8¶
KffK_
X
Zð[Z0¸'MJ,MO'VJ;;MXGJlL9nVJ
/
á(ì
[
y$z
	
´´
=
Ô
r
{
å Ø)µ
÷dð,ù+$ñû'#ð,ñ}÷öID%êõ"ê
]
r
³
å;`/,ª ffff27Xfl # $"#@%'flh*)\+;%-	fl :fl 7
J
2*)hff»¶2ff4 -./`¶
KffK_
X
Zð[Z0¸'MJ,MO'VJ;;MXGJlL9nVJ
/
á(ì
[
t$y
O	
t ´;t
=
